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Bep^eiation  is  an  old  .uest.n      ^  of^  deal 
of  new  interest  has  been  aroused.  The 

Wght  tMs  question  to  the  f^t  at^to  -  ^^^^^^^^^ 
partly  to  governmental  ac-tion  and  partly  to  eena 
Siiinires  in  our  industrial  and  commercial  Ute. 
^oTsrand  national  BOve™menU^"-^«.e^™«y 

extending  th.ir  activities.  An.ong  '^^'^'^^^  ^^Z- 
eising  mueh  closer  supervision  over  public  ntilities  5" 
They  .re  abo  beginning  to  levy  taxes  „n  .uoorne,  and  on 
Tfarn  ngl  Activities  ot  thi.  kind,  in  order  to  be  efleet,^e^y 
L rSirly  carried  out,  reqnire  that  both  the  e»nm^  and 
olTr^tmg  expi^aea  should  be  properly  defined  el«»fied 
opetatmg  exp«  ^         that  have  been  pro- 

Z^fei  i,  tbt  — ion  depreciation  U  generally  ^eated  as 
r^eLng  expense.    It  ts  taken  out  o£  eammg.  beiore  the 

"'^'l^^.rrt:!*  therein  has  al»  been 
nosition  in  this  respect  ot  those  who  depend  up«l  pubUo  ntdu«s 
L  thT^i-«a  tllcy  tetulcr.    Such  services  have 
nllwe.    Customers  ioc  them  therefore  insist,  as  they  have 
MUo  do,  that  the  plants  be  kept  in  ^od  -rvieeable  'on^ 
dition  through  adequate  provision,  for  deprecurtion  Th^ 
further  dem«.d  that  the  money  so  set  -'d^; Jf^'jj'^ 
eoutribnted  by  them,  be  honesUy  used  ior  the  purposes 

whif»h  it  was  intended.  _     ,  .1 

Wrs  are  also  scaiiuing  condition,  more  closely  ttan 
fo^y    T^hen  the  units  of  capital  employed  in  production 
^rfJall  and  chiefly  owned  by  the  operators  themselves  there 
were  but  few  reasons  why  anyone  but  the  «™«  f  <«^^'*'«- 
lust  how  depreciation  was  provided  or  the  '»P'*«1^.''«P 
Ce  units,  however,  have  increased  in  size  and  with  this 
crease  havx  also  oome  radical  changes  in  the  ownerships.  The 
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bonds  and  stocks  of  our  public  utility  and  industrial  corpora- 
tions are  now  held  by  investors  in  all  parts  of  the  country. 

These  investors,  far  separated  from  their  property,  now  want 
to  know  how  the  property  behind  these  securities  is  kept  up. 
In  fact,  they  constantly  demand  information  as  to  whether 
adequate  provisions  are  made  for  such  depreciation  as  is  taking 
place  in  the  property. 

A  correct  treatment  of  depreciation  in  all  its  phases  is  also 
of  the  greatest  importance  to  the  public  utilities  themc^lves.  It 
provides  the  means  by  which  their  property  may  be  renewed 
when  it  has  to  be  discarded.  It  enables  them  to  place  the  bur- 
den of  such  maintenance  or  renewals  where  it  properly  be^.tmgs. 
It  materially  assists  in  establishing  equitable  relations  between 
the  utilities  and  their  customers.  Tt  places  the  utilities  in  a 
sound  position  in  this  respect  with  reference  to  both  the  courts 
and  so-called  public  utility  laws.  It  is  also  in  line  with  proper 
methods  and  sound  practices  from  a  commercial  point  of  view. 

There  are  a^so  other  reasons  w  liy  proper  treatment  of  depre- 
ciation is  important.  Public  utilities  for  adequate  service  are  • 
ordinarily  entitled  to  rates  which  will  yield  reasonable  returns 
for  operating  expenses,  including  depreciation,  and  interest  and 
profit  on  the  investment.  These  items  therefore  constitute  the 
cost  of  the  service,  the  cost  which  becomes  the  basis  for  rates. 
Such  amounts  for  operating  expenses  and  depreciation  may  ' 
also  be  deducted  from  the  gross  earnings  in  arriving  at  the 
l)rofits  or  net  earnings  upon  which  income  and  corporation  taxes 
are  assessed.  Now,  if  depreciation  is  either  omitted  from  or 
iinderstated  in  the  operating  expenses,  the  result  is  that  higher 
■than  the  true  net  earnings  or  profit  are  shown.  This,  in  turn, 
may  easily  lead  to  unjust  reductions  in  rates  as  well  as  to  un- 
warranted increases  in  taxes  or  other  charges. 

In  fact,  the  conditions  which  have  thus  been  outlined  are 
"bringing  about  a  better  realization  of  the  importance  and  nature 
of  depreciation.  Tiiey  are  also  resulting  in  inquiries  into  the' 
forces  by  which  it  is  caused,  the  methods  by  which  it  can  be 
estimated,  how  it  should  be  provided  foi-.  the  methods  of  ac- 
counting connected  with  it.  and  many  other  phases  of  this  ques- 
tion. Depreciation  is  not  only  an  important  subject,  but  it 
is  too  comprehensive  for  adequate  treatment  jn  a  short  paper. 
All  I  shall  attempt  to  do.  therefore,  is  to  call  attention  to  a 
few  of  its  leading  features  and  to  outline  how  it  is  administered 
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under  the  Public  UtiHties  Law  in  AVisconsin.  In  this  connection 
I  will  first  take  up  the  law  itself.  The  leading  provisions  m 
relation  to  depreciation  read  as  follows:  -  • 

-1  Every  public  utility  shall  carry  a  proper  and  adequate 
depreciation  account  whenever  the  commission  after  investiga- 
tion shall  determine  that  such  depreciation  accowit  can  be 
reasonably  required.  The  commission  shall  ascertain  and  de- 
t~e  wha7  are  the  proper  and  adequate  rates  of  depr^-^on 
of  the  several  classes  of  property  ot  each  utility.  The  jrat^ 
shaU  be  such  as  will  provide  the  amouiits  ^-fqmred  over  and 
above  the  expense  of  maintenance  to  keep  the  P^^P^f^^  J  * 
state  of  efficiency  correspondnig  to  the  progress  of  ^^^^^^^ 
Each  public  utility  shall  conform  its  depreciation  accounts  to 
f^h  rates  so  ascertained  and  determined  by  the  commission^ 
The  commission  may  make  changes  in  such  rates  oi  .  depreciation 
from  time  to  time  as  it  may  find  to  be  necessary 

^  2  tIic  commission  shall  also  prescribe  rules,  regulations 
and  forms  of  accounts  regarding  such  depreciation  which  the 
oublie  utility  is  required  to  carry  into  effect.  .  ...  • 

^  -3  ^he  commission  shall  provide  for  such  depreciation  m 
fixing  rates,  tolls  and  charges  to  be  paid  by  the  PnWie 

All  monevs  thus  provided  for  shall  be  set  Mide  out  of 
the  earnings  and  carried  in  a  depreciation  fund.  The  mcmeys 
in  this  fund  may  be  expended  in  new  constructions,  extension 
Tr  Editions  to  ihe  property  of  such  public  utility,  or  invested 
and  if  invested  the  income  from  the  investments  shall  be  carried 
in  the  depreciation  fund.  This  fund  and  the  proceeds  thereof 
shall  be  iwed  for  no  other  purpose  than  as  provided  m  this  sec- 
tion and  for  depreciation." 

This  law  clearly  recognizes  the  fact  that  public  utility  prop- 
erty the  same  as  practically  all  other  kinds  of  property,  is  grad- 
ually depreciating  both  in  value  and  efficiency,  and  that  these 
losses  must  be  made  good  by  regular  renewals  of  the  property 
if  the  investment  is  to  be  kept  intact  and  the  efficiency  of  the 
service  maintained.    It  further  recognizes  the  fa«t  that  the 
cost  of  depreciation  is  by  its  nature  an  operating  expense  and 
should  be  borne  by  the  consumers  in  the  form  of  rates  that  are 
high  enough  to  cover  this  cost.   In  addition  t»  this  the  law 
also  provides  that  money  so  collected  from  the  customers  shaU 
not  be  permanentiy  diverted  or  used  for  any  other  purpose 
than  for  the  renewal  of  the  depreciated  property. 

This  law  is  sound  in  theory  and  in  line  wilJl  pubUc  policy. 
Its  provisions  are  simple  and  direct  and  seem  to  meet  the  W- 
qaatemeatB.   To  begin  with  it  was  not  satisfactory  to  alL 
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Those,  for  instance,  who  for  one  reason  or  iffiother  4eBiced 

heavy  reductions  in  the  rates  charged  by  the  utilities  for  their 
services  found  in  full  depreciation  charges  many  obstacles  to 
their  plans.  They  discovered  that  what  appeared  to  be  high 
rates  when  depreciation  was  not  inclnded  in  the  (grating 
penses,  often  turued  out  to  be  comparatively  low  rates  when 
depreciation  charges  were  properly  treated.  Plants  which  ap-r 
pear  to  be  very  prosperous  when  depreciation  is  omitted  from 
consideration  are  often  fonnd  to  be  only  moderately  so,  if  not 
,  actually  losing  propositions,  when  from  one  to  more  than  five 
per  c^t  m  the  investment,  depending  on  the  condition^  are  al- 
lowed for  depreciation. 

Many  operators  of  public  utilities  also  objected  to  this  law. 
It  especially  failed  to  find  favor  among  those  who  in  the  past 
had  been  able  to  provide  ffH*  renewals  by  new  capital  issues, 
and  who  expected  to  be  able  to  do  so  in  the  future,  and  who, 
in  this  way,  could  devote  the  amount  earned  for  depreciation  to 
dividend  payments  and  other  purposes  of  -this  kmd.  It  was 
also  looked  upon  as  an  unjust  innovation  by  those  who  hold  that, 
for  some  utilities  at  least,  there  is  an  appreciation  in  the  valua- 
tion of  their  property  which  tends  to  more  or  less  fully  offset 
the  depreciation  therein.  As  was  to  be  expected,  this  law  has 
also  met  with  some  opposition  from  those  who  object  to  the 
keeping  of  such  exact  records  as  are  necessary  in  order  that  pro- 
vigions  for  depreciation  may  be  properly  handled  and  cared 
for. 

It  is  only  just  to  say.  however,  that  many  of  these  objections 
now  seem  to  be  wearing  away  and  that  the  provisions  in  the 
law  are  now  more  generally  looked  upon  as  just  and  fair  both 
to  the  public  "and  the  utilities. 

Naxuee  of  Depbeciation. 

The  Century  Dictionary  defines  depreciation  as 

1.  The  act  of  lessenii^  and  brii^^ix^  down  value ; 

2,  A  fall  in  value ;  reduction  of  wcwth. 

Significant  as  these  definitions  are,  they  hardly  convey  to 
<me's  mind  everything  that  is  implied  in  the  term  depreciation, 
as  nndenrlood  by  those  who  are  in  actual  charge  of  the  operation 
of  public  utilities  and  other  industrial  enterprises.  To  ftdly 
comprehend  its  meaning  from  this  point  of  view,  it  would  al- 
most seem  necessary  to  eraie  into  aetaal  c<»itact  with  operating 
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plants  of  this  kind.    As  soon  as  the  equipment  has  been  plJksed 
in  position  and  the  plant  put  in  operation,  it  begins  to  fall  off  m 
Talue.   Buildings,  machinery,  and  other  equipment  are  subject 
to  the  destructive  ravages  of  time,  and  soonei:  or  later  wiU  -be- 
<^me  useless  from  wear  and  tear  and  from  general  decay.  Be- 
cause of  new  inventkaw  and  unexpected  developments  and 
txrowth  in  the  business  such  equipment  may  even  have  t©  re- 
placed bv  better,  more  efficient,  or  more  powerful  units  long  be- 
fore it  is  worn  out.   While  some  parts  show  greater  resistmg 
power  and  will  serve  their  purpose  longer  than  other  parts,  all 
are  on  the  way  to  the  scrap  heap.   Gos*  upkeep  and  .careful 
usage  may  prolong  the  useful  life  of  many  of  these  parts  but 
cannot  prevent         ultimate  fate. 

Depreciation  is  important  for  other  reasons  than  those  .giv«n 
above.  It  is  one  of  the  important  elements  that  enter  into  the 
det^ination  of  the  present  value  of  the  physical  property  of 
public  utilities  when  it  has  to  be  ascertained  for  rate  making, 
purchase  and  sale,  capitalization,  and  other  purposes. 

Depreciation  is  generally  due  to  causes  which  may  be  classi- 
^  under  ordinary  wear  and  tear,  general  decay,  obsolescence, 

and  inadequacy. 

Wear  and  tear,  or  minor  renewals  are  ordinarily  made  up  «f 
repairing  and  replacing  minor  equipment  as  well  as  the  smaller 
parts  of  the  larger  units  of  the  equipment  as  these  wear  out, 
lireak.  or  in  some  way  are  lost'    Examples  of  such  repairs  and 
renewals  may  be  found  in  the  wearing  out  of  the  bearings  on 
machines,  wheels  <m  ears,  tires  on  wagons,  shoes  on  horses,  com- 
mutators on  dynamces.   Such^  repairs  in  an  operating  plant 
are  almost  constantly  going  on  and  the  expenses  involved  are 
therefore  fairly  regular.   As  these  expenses  are  about  the  same 
from  year  to  year,  they  can  be  charged  directly  into  the  oper- 
ating expenses  without  causing  serious  toetuations  in  the  net 
earnings.   While  expenses  of  this  kind  are  in  the  nature  of 
d^reeiation,  they  are,  as  a  rule,  not  included  in  depreciation 
allowances  but  charged  sepanrtdy  into  the  operating. expenses. 

General  decay  is  that  part  of  wear  and  tear  which  is  due  to 
age  and  which  cannot  be  made  good  through  such  ordinary-  re- 
pairs as  those  jnst  described.  This  deterioration  also  begins 
as  scon  as  the  equipment  is  placed  in  operation  and  goes  on 
nntil  it  becomes  unsafe  or  useless.  Wooden  parts  are  certain 
to  rot  and  deeay;  iron  rusts,  wears,  and  wastes  away.  Thud, 
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oar  and  wagon  bodies  and  other  equipment  become  so  weakened 
by  decay  that  screws,  nails  and  bolts  will  no  longer  hold  the 
difier^t  parts  t«)getb6r.  E^ines,  boilers,  and  other  maehinery 
wear  out  and  become  uselew;  so  do-b«ildii^  and  practically  all 
other  equipment.  There  is  little  or  nothing  about  a  plant,  ex- 
cept perhaps  land,  that  does  not  sooner  or  later  reach  such 
state  of  deereptitude  that  it  no  longer  pays  ta  repair  and  keep 
it  in  use. 

Obsolescence  here  means  such  lowerings  of  the  value  of  prop- 
erty as  are  due  to  progress  in  the  art,  or  to  the  development  of 
something  newer,  more  economical  and  more  effective  generally. 
It  often  happens,  especially  in  the  electrical  field,  that  new- 
types  of  apparatus  are  brought  into  use  which  axe  so  much 
more  efficient  than  existing  apparatus  that  it  Itecomes  necessary 
to  discard  the  latter,  often  long  before  it  is  worn  out.  Ex* 
amples  of  this  are  found  in  the  displacement  of  steam  recipro- 
cating engines  by  steam  turbines,  which,  in  turn,  may  also 
necessitate  changes  in  boilers,  generators  and  other  equipment 
Such  chancres,  oven  wlien  the  greater  efficiency  of  the  new 
equipment  and  when  the  value  of  the  displaced  property,  either 
for  use  or  sale,  is  taken  into  consideration,  may  result  in  net 
losses  to  the  utilities.    Another  example  in  point  is  where  stewn 
plants  are  discarded  because  of  the  development  of  water  power. 
Owing  to  municipal  requirements  public  utilities  may  also  have 
to  replace  and  change  much  equipment  while  it  stiU  is  in  good 
serviceable  condition.    Thus  overhead  wires  or  transmission  sys- 
tems may  have  to  be  changed  or  removed.    Losses  incurred  for 
theae  and  other  similar  reasons,  especially  mhm  they  could  not 
have  been  avoided  by  the  exercise  of  ordinary  judgment  and 
foresight  in  connection  with  the  original  design  and  construc- 
tions-should undoubtedly  receive  consideration  in  depreciation 
allowances. 

Inadequacy  is  that  reduction  in  value  which  results  when, 
because  of  unexpected  developments  and  growth  in  business, 
existing  equipment  has  to  be  replaced  by  equipment  of  greater 
capacity  and  size.  In  water  works,  for  instance,  it  ^ften  hap- 
pens that  larger  engines,  lioilers,  pumps  have  to  be  put  in  long 
before  those  in  use  are  worn  out.  This  is  also  often  true  of 
buildings;  mains,  and  ottier  eqmpment;  There  are  also  in- 
stances when  similar  changes  are  brought  about  through  city 
ordinances  and  other  similar  requirements-    Such  changes  oc- 
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cur  even  where  the  original  design  and  installation  was  of  the  - 

best.  That  losses  arising  from  such  causes  and  under  such  cir- 
cnmstimces  should  not  be  disregarded  iu  dealing  with  deprecia- 
tion, would  seem  rather  obvious. 

There  are  losses  in  value  because  of  certain  non-insurable  ac- 
cidents arising  from  explosions^  floods,  wind,  electrolysis,  and 
othjBr  forces.  Such  losses,  however,  can  seldom  be  determined 
in  advance.  They  are  also,  as  a  rule,  of  rather  infrequent  oe- 
(uirrence  as  well  as  extreniely  uncertain  as  to  the  extent  of  the 
damages  inflicted.  They  are,  in  fact,  of  a  different  class  of 
losses  from  those  which  are  ordinarily  included  in  depreciation. 
The  best  practices  in  connection  with  providing  for  such  losses 
would  therefore  seem  to  be  to  charge  them  directly  to  the  operat- 
ing expenses  for  the  year  in  which  they  happen,  when  small,  and 
to  distribute  tiiem  over  longer  periods  when  they  are  too  laxge 
to  be  conveniently  met  in  any  one  year. 

DfiPR£CIATlGN  IS  AN  OPEBATING  EXPENSE. 

That  losses  in  value,  such  as  come  under  wear  and  tear  on 
the  one  hand  and  under  general  decay,  obsolescence,  and  in- 
adequacy on  the  other,  are  a  part  of  the  cost  of  produeli<m  or 
of  the  services  rendered  by  public  utilities  would  seem  to  be 
clear.  It  is  obvious  from  the  nature  of  tli^se  expenses  as  w^ell 
as  on  the  ground  of  public  policy.  Owing  to  their  regularity 
and  character  it  would  also  seem  that  the  former  can  best  be 
met  by  being  charged  directly  to  operating  expenses  as  they 
occur ;  and  that  the  cost  of  general  decay,  obsolescence,  and  in- 
adequacy, being  more  irregular  and  also,  as  a  rule,  greater  in 
amount,  should  be  provided  for  in  advance  by  charging  each 
year's  expenses  through  depreciation  accounts  with  its  prorata 

proportion  thereof. 
Investors  in  puMic  utilities,  at  least  under  normal  conditions, 

are  entitled  to  have  their  investment  kept  intact.  If  they  are 
not  within  reasonable  limits  a^ured  of  this,  the  necessary  capi- 
tal will  not  be  forthecHnin^.  These  conditions  prevail  regard- 
less of  whether  the  plants  are  privately  or  publicly  owned.  In 
both  eases  the  rates  charged  for  the  services  should  be  high 
enough  to  cover  all  reasonable  expenses,  including  depreciation 
and  interest  ebarges. 

The  cost  of  the  services  rendered  %  public  utilities  includes 
not  only  such  current  expenses  as  labor,  material  and  supplies 
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ol*  all  kinds,  hut  such  deterred  charges  as  iiisurauce,  taxes,  de- 
preeiatioD,  interest  on  the  investment,  etc.  Ahout  the  only 
difference  in  ^ect  as  between  such  current  and  deferr^  costs 
is  that  the  former  are  met  currently,  perhaps  monthly,  while 
the  latter  are  met  at  longer  and  more  or  less  regular  intervals. 
Current  expenses  are  met  as  they  occuj-  by  direct  charges  to 
some  account  under  operating  expenses.  Deferred  costs  are 
met,  say,  once  a  year  or  once  in  several  years,  but  they  should 
be  estimated  or  ascertained  in  advance  and  distributed  in  equal 
monthly  and  yearly  parts  over  the  period  they  cover.  Taxes, 
for  instance,  being  met  yearly,  should  be  borne  by  the  products 
for  the  year  and  shared  in  equally  l)y  each  ol:  the  twelve  months. 
Depreciation,  on  the  same  principles,  should  be  borne  by  the 
entire  output  during  the  life  of  the  property  it  covers  and  dis- 
tril)uted  in  monthly  and  yearly  proportions  in  the  operating 
expenses  for  this  period.  Such  distribution  is  necessary  in  or- 
der to  determine  tiie  true  net  earnings  per  month  or  year,  and 
also  in  order  to  show  at  frequent  intervals  the  total  cost  as 
well, as  the  ecsts  per  unit  of  the  products  or  services  rendered. 
The  importance  of  such  costs,  not  only  for  operating  but  for 
other  purposes,  is  weU  understood.  It  is  also  readily  seen 
that  reliable  figures  upon  the^e  points  cannot  be  had  unless 
both  current  and  deferred  costs  are  included  in  the  expenses. 

The  nature  of  such  costs  may  be  further  illustrated-  If  a 
public  utility  corporation  rented  or  leased  its  plant,  the  amount 
paid  on  such  rental  would  be  likely  to  just  about  cover  de- 
preciation and  interest  on  the  investment  therein.  This  rental 
would  also  be  r^arded  as  a  part  of  the  expenses  of  the  cor- 
poration and  as  a  part  of  the  cost  of  the  services  it  furnished. 
The  situation  in  this  respect  is  in  no  important  particular  dif- 
ferent from  the  one  which  is  presented  when  the  company  owns 
its  own  plant.  In  tins  ^ase  Hie  cost  of  this  plant  appears  in 
the  form  of  depreciation  and  interest  charges,  and  these  charges, 
divided  up  into  monthly  or  yearly  installments,  are  as  much  a 
part  of  the  cost  of  the  services  rendered  as  was  the  rental  paid 
for  the  leased  plant.  The  co^t  in  both  cases  is  made  up  of  de- 
preciation and  interest,  and  these  are  in  either  case  necessary 
charges  against  the  products  turned  out  during  the  period  cov- 
ered. 

To  charge  depreciation  to  the  construction  account  and  to 

meet  its  costs  by  the  issuance  of  new  securities,  as  is  so  often, 
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done,  is  highly  objectionable  from  almost  every  point  of  view. 

It  soon  results  in  excessive  capital  issues  and  capital  charges. 
It  may  shift  the  cost  of  depreciation  from  those  who  should 
bear  it  and  it  often  enables  those  in  charge  to  directly  or  in- 
directly declare  dividends  to  which  stockholders  are  not  en- 
titled. Such  practices  are  certain  to  result  in  unfair  profits 
to  some  and  serious  losses  to  others.  They  also  tend  to  retard 
the  proper  development  of  the  business  and  services  of  the 
utilities.  They  have  this  ettect  hecause  under  them  the  capital- 
ization soon  becomes  so  high  that  required  additional  capital 
cannot  be  obtained  for  new  and  much  needed  extexudons'of  the 
plant  and  for  improvements  in  the  service.  Such  practices  are 
also  bad  from  an  ethical  point  of  view.  Improper  treatment 
of  depreciation  and  the  amounts  set  aside  to  cover  it  is,  tiiere- 
fore,  in  the  long  run  likely  to  prove  injurious  to  either  the  cus- 
tomers or  the  investor,  or  the  public  as  a  whole.  In  fact,  it 
may  even  happen  that  aJJ  three  classes  will  be  detrimentally 
affected  thereby.   It  is  clearly  contrary  to  puWic  policy,  - 

JVIethods  of  Estimating  Life  of  Tkoferty. 

The  real  work  in  connection  with  depreciation  consists  of  es- 
timating the  probable  life  of  the  property  involved;  of  det^- 
mining  the  amou&t  that  should,  be  set  aside  annually  to  cover 
such  depreciation ;  and  of  deciding  upon  proper  methods  of  re- 
cording the  same  upon  the  books  of  the  company. 

The  most  complicated  and  difficult  part  of  this  work  is, 
p^haps/  that  of  estimating  the  probable  life  of  the  different 
classes  of  proi)erty  which  make  up  a  utility  plant.  There  are 
many  reasons  for  this.  This  life  varies  with  the  kind  or  class 
of  prop^y  or  equipment  and  with  many  oth^  conditions.  In 
the  case  of  water  works  some  parts  of  a  plant  have  a  life  of 
only  five  years  or  less,  while  other  parts  again  have  lives  of 
ten,  fifteen,  twenty-five,  fifty,  and  even  a  hundred  years.  These 
pajrts  must  be  classified  on  the  basis  of  age  and  dealt  with,  in 
such  age  gronps. 

Tlie  life  of  the  proi)erty  in  each  of  these  classes  as  well  as 
of  l^e  plant  as  a  whole  is  greatly  affected  by  many  loeid  con- 
ditions. A  plant,  for  instance,  that  is  well  constructed  of  the 
best  material  will  last  longer  than  one  that  is  poorly  constructed 
of  poor  material.  This  is  in  line  with  the  laws  of  nature*  His^ 
grade  eonstraction  and  material  count  for'as  mueh  in  property 
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used  by  public  utilities  as  it  does  in  property  used  in  other 
fields.  Plants  that  are  properly  designed  in  the  light  of  both 
present  and  future  needs  will  have  more  years  of  useful  life  than 
those  of  which  the  contrary  can  be  said.  The  former  we  fitted 
with  the  latest  type  of  the  most  approved  equipment,  so  adjusted 
as  to  operate  with  the  least  possible  friction,  not  only  when 
meeting  the  smaller  present  demand  but  when  it  takes  eare  of 
a  growing  future  demand  as  well.  That  plants  of  this  type  will 
not  only  better  resist  the  ravages  of  time  and  longer  escape  the 
renewals  that  follow  progress  in  the  art  and  growth  of  the 
business  than  is  the  case  with  a  plant  of  an  inferioir  type,  is  too. 
plain  for  argument.  By  this  is  not  meant  that  provisions  for 
fitture  growth  is  a  matter  that  may  not  be  easily  overdone. 
Owing  to  depreciation  and  other  factors  it  is  generally  not 
economical  to  attempt  to  provide  for  conditions  that  are  not 
likely  to  materialize  within  a  reasonable  time. 

The  way  in  which  plants  are  operated  is  also  an  important 
element.  Overworked  plants  are  quickly  injured.  Cwtain 
parts  therein  are  likely  to  have  to  be  renewed,  often  long  be- 
fore the  md  of  their  ordinary  life.  This  is  also  the  case  of 
plants  that  are  not  properly  kept  up  by  ordinary  repairs,  etc. 
In  fact,  plants  that  are  carefully  watched  in  this  respect  and 
on  which  minor  renewals  and  repairs  are  promptly  made  as 
socm  as  needed,  will  last  much  longer  than  plants  which  are 
neglected  in  this  respect.  This,  as  in*many  other  instances,  is 
a  situation  where  a  stitch  in  time  is  apt  to  save  nine.  Exces- 
sive heat  and  humidity  as  well  as  extremely  cold  weather  are 
also  apt  to  seriously  affect  the  life  of  at  least  certain  dasses 
of  property. 

Engines  that  are  properly  selected,  placed,  and  operated  and 
that  in  all  respects  are  well  adapted  to  their  work,  will  last 
much  longer  than  engines  selected  without  much  of  my  J^CT- 
ence  to  these  matters,  and  which  may  be  uneconomical  and  badly 
used.  This  is  true  not  only  from  the  point  of  view  of  general 
decay,  but  from  Hmt  of  obsolescence  and  inadeqiuiey.  What 
applies  to  engines  in  this  respect  is  equally  applicable  to  boilers, 
standpipes,  buildings,  and  other  equipment. 

Even  ca^  iron  and  other  pipes  are  more  or  less  affected  by 
character  and  quality ;  by  the  kind  of  soil  in  which  they  are 
laid;  by  proper  laying  and  by  whether  they  are  disturbed  by 
other  treneheg;  by  the  kind  of  water  that  passes  through  themj 
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as  well  as  by  electrolysis  and  other  forces.  Their  life  may  also 
be  shortened  by  a  rapidly  growing  demand  for  fire  and  olher 
service. 

Practically  all  kinds  of  equipm^t  appear  to  last  longer 
when  used  throughout  their  lives  for  the  purposes  for  whieh 
they  were  intended  than  when  shifted  about  from  one  use  to 
another  and  from  place  to  place.  Some  parts  depreciate  very 
rapidly  at  first  and  tiien  more  stowly  hiter  on.  This  is  especially 
true  when  sales  value  is  considered.  Equipment  becomes  sec- 
ondhand almost  as  soon  as  placed  in  operation.  If  it  has  to 
be  sold,  then  it  wiU  have  to  go  at  secondhand  prices.  Other 
parts,  again,  depreciate  more  slowly  at  first,  even  up  to  shortly 
before  the  end  of  their  life.  This  applies  with  especial,  force 
when  service  value  rather  than  sales  value  is  considt^red. 

It  is  also  necessary  to  know  how  long  the  different  parts 
have  been  in  use  as  well  as  the  expenditures  made  thei*on^  for 
repairs  and  renewals.  These  facts  can  usually  be  obtained 
from  the  books  and  records  of  the  company.  Such  data  as  the 
original  cost,  or  cost  of  reproduction  new,  of  the  property,  its 
present  value,  its  sarap  and  minimum  service  value,  are  also 
important 

In  this  connection  it  is  also  of  importance  to  know  the  so- 
called  scrap  value,  or  minimum  service  value,  of  the  various 
parts  when  discarded  or  replaced.  This  value  depends  very 
iMgely  upon  whether  ttie  parts  or  units  can  be  fixed  up  and 
used  again,  or  whether  they  must  be  treated  as  ji^  In  the 
former  case  they  may  have  considerable  value.  In  the  latter 
case  the  value  is  naturally  less,  though  even  in  this  case  it 
oft«a  amounts  to  considerable  sums.  In  both  instances  the 
values  assigned  the  parts  are  those  which  are  obtained  from  13ie 
fullest  possible  inquiries  into  all  the  facts  which  affect  such 
values.  These  values,  when  thus  found,  are  deducted  from  the 
cost  new  in  assigning  the  life  of  the  parts  for  depreciation  pur- 
poses. 

In  making  proper  allowances  for  those  elements  of  deprecia- 
taon  whidi  are  r^restaitfed  by  the  terms  obs(descence  and  in- 
adequacy, it  is  of  special  importance  to  know  whether  the  eqtiip- 
ment  used  was  up  to  date  at  the  time  it  was  put  in  and  whether 
the  plant  was  properly  designed  from  an  engineering  point  of 
view.  If  poor  judgment  was  used  in  eithw  case,  it  is  by  no 
means  clear  that  the  losses  which  result  ther^rom  dioffld  be 
shifted  to  the  consumers. 
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In  view  of  these  and  other  facts,  it  is  apparent  that  it  can- 
not often  be  safe  to  estimate  the  life  of  property  of  this  kind 

without  detailed  and  aceniale  information  as  to  its  condition 
and  the  way  it  has  been  iis'ed.  In  estimating  their  life,  therefore, 
each  part  of  the  plant  should  be  cfu-ef ully  examined  and  even 
tested  by  someone  who  by  training  and  judgment  is  qualified 
to  paFS  upon  such  matters.  In  addition  to  this  it  is  also  neces- 
sary to  consult  facts  and  life  tables  covering  like  property  under 
various  conditions,  as  well  as  to  avail  oneself  of  all  other  in- 
formation in  point.  In  the  actual  work  of  determining  the  life 
some  appear  to  depend  upon  inspection  and  judgment  alone, 
while  others  seem  content  to  rest  their  case  on  existing  life 
tables  of.  other  similar  property.  Neither  method,  when  de- 
l)endcd  on  alone,  seems  to  lie  entirely  safe.  Judgment  is  often 
affected  by  personal  interests,  natural  bias,  and  other  factors. 
Likewise,  the  conditions  found  for  any  given  properly  at  one 
time  are  not  always  likely  to  correspond  to  the  conditions  found 
for  like  property  of  the  same  age  at  anotlier  time  and  place. 
Nor  can  general  rules  always  be  depended  on  to  fit  special  con- 
ditions. It  therefore  seems  to  me  that  l^e  sid^est  way  is  to  com-* 
bine  both  methods. 

A  careful  examination  of  the  property  and  the  conditions 
by  which  its  life  is  affected,  supplemented  by  a  close  study  of 
the  facts  for  other  like  property  as  presented  in  life  tables  and 
in  other  ways,  would  certainly  seem  to  lead  to  the  best  and 
safest  results  in  such  woi^.  This  method  would  offer  oppor- 
tunities for  such  comparisons  of  facts  and  tests  of  judgment 
as  can  be  had  in  no  other  way.  On  the  whole  it  seems  much 
superior  to  any  other  method.  I  have  reached  this  conclusion 
after  listening  to  volumes  of  testimony  and  after  having  ex- 
amined hundreds  of  reports  upon  the  subject,  as  well  as  from 
such  studies  as  I  have  been  able  to  make  of  the  properties  them- 
selves and  of  the  methods  under  which  their  lives  were  esti- 
mated. 

To  say  that  the  experience  of  others  as  expressed  in  life 
tables,  especially  when  these  tables  are  accompanied  by  the 
facts  upon  which  they  are  based,  is  of  no  value  if  not  actually 
misleading  in  estimating  the  life  of  property,  would  almost 
seem  like  saying  that  history  is  of  no  value  in  judging  present 
and  future  conditions.  It  should  not  be  forgotten  in  tills  con- 
nection that  it  is  the  present  condition  only  pf  the  property 
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that  can  actually  be  seen.  The  past  of  this  property  is  largely 
hidden,  except  for  such  light  as  may  be  thrown  thereon  by  its 
present  condition  and  by  the  records  of  the  company.  The 
future  of  the  property  is  even  more  problematical.  Such  opm- 
ions  as  are  formed  on  this  point  must,  in  the  very  nature  of 
things,  be  l)ased  on  the  probable  past  and  future  conditions. 
As  such  conditions  are  largely  represented  in  the  kind  of  life 
tables  and  facts  I  have  in  mind,  it  would  hardly  seem  that  they 
can  be  entirely  without  value.  * 

The  engineering  staff  of  the  Wisconsin  commission,  in  de- 
termining the  life  of  the  various  classes  of  property  and  the 
amount  of  the  depreciation  that  has  taken  place  therein,  not 
only  carefully  examine  the  property  and  make  full  notes  on  all 
the  facts  by  which  its  condition  appears  to  be  affected,  but  they 
also  make  use  of  life  tables  of  various  kinds,  as  weU  as  of  other 
facts  and  information  that  have  any  bearing  upon  the  matter. 
Among  other  things  they  have  prepared  tables  which  show  the 
per  cent  conditions  on  the  sinking  fund  basis  for  various  lengths 
of  life  as  high  as  one  hundred  years.  This  per  cent  condition, 
when  used,  is  still  further  controlled  by  the  condition  of  the 
property  as  ascertained  by  actual  inspection.  When  this  con- 
dition is  good  the  property  is  rated  at  abput  100  per  cent  of 
its  unexpired  life.  When  it  is  fair,  the  property  is  rated  at 
al)out  90  per  cent  of  its  unexpired  life.  When  it  is  poor,  it  is 
rated  at  about  80  per  cent  of  this  life,  and  so  on. 

These  tables  are  ratiher  complicated.  This  is  also  more  or 
less  true  of  the  methods  by  which  they  are  applied.  For  tiiese 
reasons  I  shall  not  attempt  to  describe  them  in  detail.  They 
are  frequently  used,  however.  The  results  obtained  in  this  way 
have  often  been  tested  by  other  methods.  In  fact,  it  has  been 
determined  again  and  again  that  such  tables,  supplemented  by 
close  personal  inspection  of  the  property,  almost  invariably  lead 
to  more  reliable  results  than  would  be  obtained  from  inspection 
alone. 

Composite  Life  op  Plants. 

The  conditions  of  the  various  parts  of  the  plant  as  thus  de- 
termined, together  with  facts  showing  the  cost  new  and  the 
s^p  value  of  these  parts,  are  then  used  as  the  basis  for  com- 
puting the  life  of  each  one  of  these  parts,  as  well  as  of  the 

plant  as  a  whole. 
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One  method  that  is  sometimes  used  in  computing  the  com- 
posite life  of  plants  from  gach  estimates  is  the  so-called  dollar- 
years"  method.  Under  this  method  the  property  is  first  classi- 
fied as  to  the  cost-value  less  sejrap  and  as  to  age.  Then  it  is  deter- 
mined how  miuiy  times  the  property  in  each  of  these  classes  will 
have  to  be  renewed  up  to  the  end  of  the  life  of  that  class  whose 
life  is  the  longest.  The  next  step  is  to  compute  the  total  cost 
of  all  the  renewals  that  are  required  of  all  the  property  in  each 
of  these  classes  during  this  period.  These  costs  times  their  lives 
in  years  will  give  the  total  dollar-years.  When  the  total  dollar- 
years  for  all  classes  is  divided  hy  the  total  cost  of  all  renewals 
during  the  period,  then  the  quotient  obtained  represents  the 
composite  life  of  the  plant.  During  a  hundred  year  period  prop- 
erty having  a  life  of  five  years  will  have  to  be  renewed  twenty 
times.  The  number  of  renewals  that  are  needed  during  any 
given  period  thus  depend  on  the  length  of  this  period  and  the 
life  of  tlie  property. 

Another  method  that  is  frequently  used  by  us  for  obtaining 
the  probable  life  of  the  plant  as  a  whole  eonasts  in  determining 
the  amount  that  is  annually  required  for  renewii^  the  property 
in  eaeh  class  at  the  end  of  its  life,  and  of  dividing  this  sum  for 
all  the  classes  into  the  total  cost  new  of  all  the  property  less 
its  scrap  value. 

If  we  admit  tlie  existence  of  such  losses  in  property  as  those 
included  in  depreciation,  as  well  as  the  economic  necessity  for 
including  these  losses  in  tiie  cost  of  the  service;  if  we  concede 
further  that  it  is  possible  to  estimate  the  extrat  of  such  losses, 
that  is  the  life  of  the  property,  with  a  fair  degree  of  accuracy, 
then  the  next  question  to  be  considered  is,  how  should  these 
anticipated  IcNsses  be  financed  or  provided  for. 

Mktiiods  ok  Pkuviuing  fob  Depreciation. 

In  dist'ussing  tlie  nK^lhods  of  providing  for  depreciation  or 
of  financing  the  same  it  is  important  to  ol)tain  as  clear  an  idea 
as  possible  of  the  relations  that  obtain  between  repairs  and 
minor  renewals  on  the  one  hand  and  depreciation,  or  other  re- 
newals, on  the  other.  To  point  out  clearly  just  where  the  line 
should  be  drawn  between  renewals  which  are  usually  classed  as 
repairs  and  renewals  which  are  ordinarily  classed  as  depr^eiftr 
tipn,  is  an  exceedingly  difficult  tftgk. 
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In  actual  practice  this  line  also  a{)p('ars  to  he  very  Inosely 
drawn.  Larger  corporations,  such  as  railways  with  thousands 
of  miles  of  lines^  and  such  as  industrial  enterprises  wi&  many 
plants,  often  appear  to  get  along  very  well  with  repair  or 
maintenance  accounts  alone.  Their  business  is  so  extensive  that 
renewids  as  they  occur  can  be  charged  to  repairs  without  seri- 
ously disturbing  their  net  earnings.  Owing  to  the  very  extent 
of  their  property,  their  renewal  requirements  are  likely  to  be 
fairly  r^ular  from  year  to  year,  Such  methods,  however, 
while  they  may  be  adequate  for  operating  purposes,  fall  short 
of  keeping  the  investment  intact.  Under  it  no  provisions  are 
made  for  depreciation  before  the  units  are  renewed. 

Other  companies,  again^  while  tibiey  have  charged  all  renewals, 
so  far  made,  direct  to  the  repair  and  maintenance  accounts  in 
the  operating  expenses,  have  also  besides  this  set  aside  some- 
thing for  other  losses,  probably  of  a  contingent  nature.  There 
are  also  s(Mne  who  restHct  repair  charges  to  the  r^ular  out- 
lays for  minor  renewals  and  upkeep,  and  who  charge  the  more 
important  renewals  to  the  depreciation  account.  Many  limit 
repairs  to  the  renewal  of  parts  which  last  only  about  one  year 
and  charge  depreciation  with  all  other  renewals.  Others,  again, 
charge  all  renewals  to  depreciation  and  at  the  end  of  the  year, 
for  the  purposes  of  their  reports,  separate  out  such  items  as  in 
their  judgment  constitute  repairs  and  transfer  the  same  to  tilie 
repair  accounts  through  the  required  entries.  Companies  are 
also  encountered  who  charge  the  depreciation  accoxmts  with  the 
renewal  of  ^tire  units  only,  while  the  r^iewals  of  parts  of 
such  units  go  into  the  repair  accounts.  In  water  works,  under 
this  method,  the  replacement  of  boiler  tubes  would  be  classed  as 
repairs^  while  the  replacement  of  the  entire  boiler  would  be 
classed  as  depreciation.  SindUarly,  the  renewals  of  valves,  pis- 
tons, etc.,  on  engines  would  be  designated  as  repairs,  and  the 
replacement  of  the  engine  itself  would  be  classed  as  a  deprecia- 
ti<Ht  charge. 

In  actual  practice,  the  determination  as  to  how  these  chaiges 
should  be  divided  as  between  repairs  and  depreciation  is  usu- 
ally left  to  the  judgment  of  some  one  in  either  the  accounting 
(HT  in  the  operating  department  Tins  may  be  illustrated  by  the 
practice  of  one  company  which  on  the  whole  appears  to  make 
ample  allowance  for  both  the  minor  and  the  more  important  re- 
newals.  In  tills  1^  the  distinction  betweai  repair  and*^depre- 
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ciation  charges  is  largely  determined  by  ofi&ce  routine  or  by  the 
suse  of  the  job.  Renewals  whieh  are  comparativ^y  smi^  are 
charged  directly  to  repairs  or  maintenance.  Renewals  which 
assume  substantial  proportions  are,  upon  approval  of  someone 
in  authority,  charged  to  depreciation. 

In  the  classification  of  accounts  promulgated  for  public  util- 
ities by  the  Wisconsin  ccnnnissioii,  it  is  in  ;i  Jxeneral  way  pro- 
vided that  the  losses  in  valne  of  all  taugible  property  whieh 
lasts  one  or  more  years  shall,  in  equal  monthly  payments,  be 
charged  to  the  depreciation  account.  This  leaves  renewals  of 
property  lasting  less  than  one  year,  and  all  hand  and  portable 
tools  without  regard  to  their  life,  to  be  covered  by  the  repair 
or  maintenance  accounts.  This  classification  also  provides  that, 
when  the  ecst  of  the  units  renewed  is  greater  than  its  original 
cost,  tlxis  excess  sliall  be  cliarged  to  the  coiistruetion  accounts. 

These  provisions  in  the  Wisconsin  classification  of  accounts 
are  substantially  adhered  to  by  many  of  the  plants  in  the 
state,  bnt  there  are  some  among  them  who,  for  one  reason  or 
another,  prefer  some  other  division  between  repairs  and  de- 
preciation than  that  given  in  the  classification.  Others,  again^ 
dislike  changes  and  are  not  as  ready  as  they  might  be  to  re- 
adjust themselves  to  more  modern  methods.  Smaller  plants  are 
not  always  in  x>osition  where  they  feel  it  is  convenient  for  them 
to  keep  their  records  in  the  manner  they  should  be  kept.  There 
are  also  some  whose  earnings  are  not  large  enough  to  cover  op- 
erating expenses,  interest  on  the  bonds,  and  leave  a  surplus  for 
depreciation,  and  which  are  so  situated  that  under  existing  eon- 
ditions  they  cannot  be  made  to  earn  enough  for  this  purpose. 
Conditions  of  this  nature  eannot  he  entirely  disregarded.  While 
the  commission  is  doing  its  best  to  bring  about  the  adoption  of 
records  that  are  simple  and  easily  kept,  as  simple,  in  f  a45t,  as 
they  ean  be  made  without  eliminating  the  essential  features 
which  make  records  necessary,  it  has  endeavored  to  do  so  in 
sueh  a  way  as  not  to  nnduly  embarrass  anyone.  Eyen  public 
utilities  are  sometimes  a  little  slow  in  realizing  that  proper  sys- 
tems are,  in  the  long  run,  the  most  economical. 

But  no  matter  just  how  depreciation  is  provided  for,  the  re- 
newals themselv^,  outside  of  repaire,  occur,  as  stated,  at  saeh 
irregular  intervals  that  it  is  necessary,  in  order  to  avoid  serious 
fluctuations  in  the  net  earnings,  to  make  regular  monthly  or 
yearly  charges  for  the  same  to  operating  expenses.  During 
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fioio^  months  or  years,  for  instance,  extensive  replacements  may 

be  required.  During  other  months  and  years,  again,  and  even 
for  several  years,  jione  at  all  may  be  needed.  All  months  and 
all  years,  however,  have,  in  a  sense,  contributed  towards  the 
depreciation  that  has  taken  place  in  the  i)i  operty.  Under  such 
eireunistanees  it  is  undouhtedly  more  e<iuital)hi  to  distrihute  de- 
preciation in  more  equal  annual  charges  during  the  life  of  the 
property  than  to  dbarge  the  cost  of  tiie  renewals  to  the  ex- 
penses for  the  month  or  year  in  which  they  were  made. 

Four  methods  of  ])roviding  for  depreciation  and  of  equaliz- 
ing it  as  between  the  various  years  in  the  period  covered  are 
often  suggested.  These  methods  are:  the  "straight  line,''  the 
'^sinking  fund,"  the  ''diminishing  value,"  and  the  '^annuity 
methods."  The  first  two  in  order  of  these  methods  seem  to  be 
the  ones  that  are  most  generally  employed  in  this  country. 
The  last  two,  or  the  diminii^ing  value  and  the  annuity  methods, 
are  mostly  suggested  by  English  writers  upon  this  subject. 
They  have  also  been  quite  fully  explained  by  Frofesaaor  H,  B. 
Hatfusld  in  his  book  on  aeeonnting. 

These  methods  are  of  the  greatest  importance  in  this  con- 
nection and  will  therefore  he  more  fully  explained.  In  order 
to  illustrate  the  residts  obtained  in  actual  practice  mider  each 
one  of  these  methods,  they  have  been  applied  to  the  depreciable 
property  of  the  electric  lighting  and  power  plant,  the  com- 
posite life  of  which  is  shown  in  tables  3  and  4.  The  electric 
plant  was  selected  for  this  puli>ose  because  its  life  is  short  and 
the  ealculations  therefore  comparatively  few.  The  results  are 
given  later  in  tables  4  to  9,  inclusive.  They  show,  among  other 
tilings,  the  amoimts  that  must  be  set  aside  annually  from  earn- 
ings under  each  of  these  methods  to  cover  the  depreciation 
charges.  They  show  this  for  the  property  in  each  life  group 
as  well  as  for  all  the  groups  or  the  plant  as  a  whole.  It  will 
be  noticed  tliat  the  so-called  overhead  ehai^  in  construction 
were  excluded  trom  the  costs  upon  which  the  depreciation 
charges  were  figured.  This  was  done  more  as  a  matter  of  con- 
venience in  the  calculations  than  because  some  at  least  of  these 
overhead  costs  are  Dot  proper  items  to  be  covered  by  deprecia- 
tion allowances.  The  formula  used  in  the  calculations  in  each 
case  is  also  given  in  the  respective  tables. 

In  order  to  shed  further  light  on  these  methods  and  enaUe 
some  €onelu«don  to  be  drawn  as  to  tiieir  respective,  advantages 
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or  disadvantages,  tables  have  also  been  worked  out  and  included 
herein  which  show  for  each  method,  for  the  period  given,  the 

respective  amounts  placed  in  the  depreciation  reserve  to  cover 
depreciation, -and  withdrawn  therefrom  to  cover  the  cost  of  re- 
newing discarded  property,  together  with  the  cnmulative  bal- 
ances on  hand  in  the  reserve.  In  these  calculations  it  has  been 
assumed  that  each  part  of  the  i)lant  is  to  W  renewed  at  the 
end  of  its  estimated  life,  and  that  the  life  of  the  plant  is  there- 
fort^  perpetual.  It  has  further  been  assumed  that  the  amount 
set  aside  from  year  to  year  remains  the  same,  and  that  there  are 
no  changes  in  the  cost  of  the  property  during  the  period.  The 
computations  in  the  tables  eovesr  a  period  of  75  years,  which 
period  corresponds  to  the  life,  of  that  group  of  the  property 
,  which  has  the  longest  life.  This  period  was  chosen  in  order 
to  show  the  eondition  of  the  reserve  account  up-  to  the  time 
when  all  the  property  had  been  renewed  at  least  once.  These 
facts  are  given  in  tables  10  to  15,  inclusive. 

Before  these  methods  are  further  explained  and  illustrated  it 
should  be  pointed  out  that  the  cost  new  of  the  depreciable  prop- 
erty of  the  electric  i)lant  in  question  amounts  to  $454,574;  that 
the  scrap  value  of  tlxe  same  foots  up  to  $62,331 ;  and  that  the 
balance  between  this  cost  new  and  scrap  value  is  $392,243. 
This  balance  represents  the  total  depreciation,  or  the  cost  of. 
the  .renewals  that  must  he  provided  for  duiing  the  composite 
Ufe  of  the  plant  in  order  to  keep  the  investment  intact.  As 
this  composite  life  of  the  plant  as  a  whole  is  about  17.15  y&XB, 
the  average  amount  per  year  is  about  $22,878. 

It  should  also  be  explained  that  with  an  annual  requirement 
for  depreciation  of  $22,878,  the  total  requirements  for  75  years 
would  amount  to  $1,715,850.  The  cost  of  the  renewals  actuaUy 
made  during  this  period  amount  to  $1,580,071,  or  to  $135,779 
less  than  the  amount  thus  set  aside  for  this  purpose.  This  dif- 
ference represents  such  depreciation  as  has  taken  place  in  the 
property  in  use,  the  life  of  which  has  not  as  yet  expired.  In 
other  words,  this  balance  of  $135,779  is  for  depreciation  that 
has  accrued  but  which  will  not  have  to  be  met  until  the  prop- 
erty involvetl  h:us  to  be  replaced.  The  sum  of  $1,580,071,  which 
was  thus  given  as  the  cost  of  the  renewals  actually  made  dur- 
ing the  period,  remains  the  same  regardless  of  the  methods 
under  which  depreciation  is  provided  for  or  financed.  The  cred- 
its to  the  depreciation  reserve,  however,  or  the  total  amounts 
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that  have  thus  been  set  aside  for  depreciation,  vary  with  the 
methods  thus  employed.    This  is  therefore  also  true  of  the 

balance  for  accrued  depreciation.  Thus,  und<n-  a  two  per  cent 
sinking  fund  baffls  the  credits  to  this  reserve  would  amount 
to  $1,701,891,  or  to  $121,820  in  excess  of  the  actual  renewals; 
while  under  a  four  per  cent  sinking  fund  basis  the  credits  would 
foot  up  to  $1,698,760,  and  the  balance  to  $118,689.  For  the 
diminishing  value  method  the  credits  would  be  $1,815,897,  and 
the  balance  $235,826.  For  the  annuity  method  the  credits  would 
be  $1,664,777,  and  the  balance  for  accrued  depreciation  $84,706. 
While  the  total .  allowances  for  depreciation  thus  exceed  the 
total  cost  of  the  actual  renewals  during  the  period,  there  are 
manv  individual  years  therein  when  the  former  are  the  greatest. 

Under  the  straight  line  method,  the  amount  that  should  be 
set  susdde^-annually  to  ^ver  depreeiation  is  abtained  by  dividing 
the  balance  between  the  cost  new  of  the  property  and  its  serap 
value  by  its  estimated  life.  As  in  this  case  this  balance,  as 
stated,  was  $392,243,  and  the  composite  life  of  the  plant  17.15 
years,  the  annual  amount  to  be  set  aside  for  depreeiation  is 
$22,878.  Tliese  facts  are  illustrated  in  table  4.  This  table  .aLso 
shows  that  the  annual  rate  of  dep,reciation  varies  from  20  per 
imt  for  the  property  in  the  five  year  group  to  1.33  per  e^t 
for  the  property  in  the  seventy-five  year  group.  The  average 
rate  for  all  of  these  groups  is  5.83  pe.r  cent  on  the  depreciable 
amount 

The  straight  line  method  is  much  more  simple  and  direct 

than  any  of  the  other  methods.  It  is  advocated  by  the  inter- 
state commerce  commission,  and  for  certain  purposes  also  by 
the  Wiseonsin  and  other  state  commissions. 

Under  the  srinking  fund  method  it  is  assumed  that  the  amounts 
set  aside  for  depreeiation  are  invested  or  used  at  compound  in- 
terest, and  that  the  interest  so  obtained  also  goes  into  the  de- 
precia^n  reserve;  Since  in  this  case  the  interest  on  the  sum 
thus  set  aside,  as  well  as  these  sums  themselves,  becomes  a  part 
of  the  fund,  it  necessarily  follows  that  the  latter  need  not  be  as 
large  as  would  be  the  case  if  no  interest  was  allowed  thereon. 
On  a  2  per  cent  sinking  fund  basis  the  amount  that  must  be  an- 
nually charged  to  operating  expenses  for  depreciation  is  $19,454, 
or  about  4.96  per  cent  on  the  property.  On  a  4  per  cent  sink- ' 
ing  fund  basis,  the  amount  so  set  aside  and  charged  to  expenses 
is  $16,543,  or  about  4.20  per  cent  on  the  property.  Wh^  tJie 
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interest  ob  balances  from  this  time  on  also  is  inelnded,  it  is 
found  that  the  juiioimts  placed  iu  the  fund  gradually  increase. 
With  compound  interest  at  2  per  cent,  the  annual  allowance  in- 
(sreases  from  $19,454  for  the  first  year,  to  $23,249  for  the  tenth 
year,  and  $26,707  for  the  seventeenth  year,  and  that  at  4  per 
cent  coaipouud  interest,  the  annual  allowances  increases  from 
$16,543  for  the  first  year,  to  $23,545  for  the  tenth  and  $30,985 
for  the  seventeenth  year.  When  both  the  principal  and  the 
interest  allowances  are  thus  considered,  the  total  amounts  thus 
set  aside  for  depreciation  will  be  found  to  be  considerably 
higher  than  when  the  former  alone  is  considered. 

It  is  seen  from  these  figures  that  under  this  method  the  esti- 
mated depreciation,  or  the  provisions  therefor,  are  lowest  at 
first  and  are  then  gradually  increasing  from  year  to  year. 
This  is  also,  as  a  rule,  the  course  that  is  followed  by  the  earn- 
ings of  public  utilities.  It  is  further  held  that  it  is  in  accord 
with  tlie  course  of  actual  depreciation  from  the  point  of  view  of 
the  service  value  of  the  property.  As  a  part  of  the  provisions 
for  depreciation  is  made  up  of  interest  allowances  on  the  bal- 
ances in  the  depreciation  fund,  it  also  follows  that,  under  this 
method,  the  direct  charges  to  operating  expenses  for  tiiis  purpose 
are  correspondingly  lower.  These  facts  tend  to  place  this  method 
in  rather  favorable  light.  It  is  also  used  by  the  Wisconsin 
commission,  w  hen  it  seems  to  be  the  method  that  is  best  suited 
to  the  conditions. 

Under  the  diminishing  value  method,  a  certain  ]iercentage  is 
determined  which  is  first  applied  to  the  total  cost-value  for  the 
first  year.  The  depreciation  allowance  thus  obtained  is  then 
deducted  from  the  original  cost-value  of  the  property.  The  same 
percentage  is  then  applied  to  this  reduced  value  the  second 
year,  and  to  the  diminishing  values  for  each  year  thereafter 
until  the  end  of  the  estimated  life  of  the  plant,  when  the  bal- 
ance remaining  should  agree  with  the  scrap  value  of  the  prop- 
erty. Tn  this  way  the  base  to  which  depreciation  is  applied 
during  this  ]>eriod  is  continually  diminisdung  and  .the  annua] 
depreciation  allowance  is  constantly  decreasing. 

Under  this  method  the  rate  for  depreciation  is  high,  amount- 
ing, for  the  i)lant  in  question  here,  to  10.92  per  cent.  This 
high  rate,  which  helps  to  make  the  charges  high  at  first,  is 
later  on  ofi^t  by  decreases  in  the  amounts  to  which  it  is  ap- 
plied.   Thus  it  is  found  that,  while  the  depreciation  charge  i^ 
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$49,639  the  first  year,  it  has  decreased  to  $44,219  the  second 
year,  to  $17,533  the  tenth  year,  to  $9,834  the  fifteenth  year, 
while  at  the  end  of  the  period  it  is  wiped  put  entirely,  when  the 
scrap  value  only  remains. 

In  favor  cf  the  diminishing  value  method  it  may  l:e  said  that 
under  it  the  charges  are  highest  during  the  earlier  years,  when ' 
the  cost  of  repairs  are  the  lowest,  and  that  these  charges  de- 
crease as  the  cost  of  repairs  increases.  Another  argument  fre- 
quently offered  in  support  of  this  method  is,  that  during  the 
earlier  years  the  new  equipment  is  competing  with  old  equip- 
ment, while  in  the  latter  years  it  is  competing  mth  moro  efficient 
machines  of  a  l)etter  type ;  for  these  and  other  reasons  the  plant 
is  better  able  to  tear  a  heavy  depreciation  charge  in  the  earlier 
years  than  later  on.  The  obvious  objections  to  the  method  are 
that  it  involves  a  somewhat  complicated  mathematical  ealcmla-  ^ 
tion,  that  the  charges  are  heaviest  in  the  earliest  years  of 
liie  life  of  a  plant,  when  the  earnings  may  not  be  sufficient  to  care 
for  the  entire  cost  of  production.  It  would  hardly  seem  to  be  a 
suitable  method  for  public  utilities  with  a  continuous  existence. 

The  annuity  method  is  based  on  the  assumption  that  the 
depreciation  charges  should  be  high  enough  to  write  oflE  the 
value  of  the  property  during  its  life,  as  well  as  to  cover  the 
interest  charges  from  year  to  year  on  the  gradually  diminishing 
value  of  this  property.  It  is  also  based  on  the  further  assump- 
tion that  interest  is  allowed  on  the  balances  in  Ike  d^reciation 
reserve  in  much  the  same  way  as  under  the  sinking  fund  method. 
As  the  annual  charge  to  operating  expenses  is  constant  or  re- 
mains the  same  throughout  the  period,  and  as  the  proportion  of 
this  charge  that  is  required  to  cover  the  interest  is  gradually 
decreasing,  it  necessarily  follows  that  the  depreciation  charges 
are  increasing.  Thege  increases  in  the  depreciation  charges 
represent  the  interest  that  is  allowed  on  the  balances  in  the 
depreciation  reserve.  That  part  of  the  annual  charges  to  op-" 
crating  expenses  which  is  represented  by  interest  on  the  value 
of  the  property,  is  also  credited  to  the  interest  accounts. 

When,  under  this  method,  six  per  cent  is  allowed  for  int^est 
on  the  diminishing  value  of  the  property  on  the  one  hand,  and 
on  the  balances  in  the  depreciation  reserve  on  the  other,  it  is 
found  that  the  annual  grtm  charge  to  expenses  is  $41,005,  of 
which,  for  the  first  year.  $27,274  represents  interest,  and  $13,731 
depreciation.    Thes^  enlarges,  however,  are  gradually  changing. 
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For  the  tenth  year,  for  instance,  the  piToportiofa  for  interest 
has  decreased  to  $23,108.  For  the  seventeenth  year,  again,  the 
former  has  been  reduced  to  $6,124,  while  the  depreciation  has 
been  inerea.sed  to  $34,881.  This  method  does  not  seem  to  be 
used  by  public  utilities^  nor  is  it  adapted  for  such  use. 

As  to  which  of  these  methods  of  providing  for  depreciation 
is  the  most  eeonomical,  is  a  matter  that  may  be  dependent  on 
conditions.  As  depreciation  is  an  operating  expense  and  enters 
into  the  cost  of  the  services,  it  would  seem  that  for  the  con- 
sumers at  least,  that  method  is  the  most  advantageous  under 
which  the  annual  charge  to  operating  expenses  is  the  lowest, 
for  the  lower  the  cost  of  the  services,  the  lower  the  rates  are 
also  apt  to  he.  The  method  that  would  seem  to  best  meet  this 
ccndition  is  the  sinking  fund  method  or  some  method  that  is 
based  on  similar  principles.  Foy  about  the  only  way  in  which 
these  charges  to  operating  expenses  can  be  reduced  is  throi^h 
such  use  of  the  balances  in  the  fund  or  reserve  account  that 
interest  may  be  obtained  thereon. 

Whether  this  in  the  same  srase  also  applies  to  the  manage- 
ment or  owners  of  public  utilities,  is  doubtful.  It  is  quite 
likely  that,  in  most  cases  at  least,  the  management  would  prefer 
to  charge  expenses  with  the  full  cost  of  depreciation  on  the 
steaight  line  basis  and  to  be  allowed  to  use  the  mimeyJn  the 
reserve  as  they  see  fit,  without  much  of  any  restrictions  as  to 
how  the  income  from  this  use  shoiild  be  applied.  At  any  rate, 
they  probably  feel  that  they  should  not  be  required  to  pay  a 
higher  rate  of  interest  for  such  use  of  the  balances  on  the  re- 
ser\'e  account,  than  the  rate  they  would  bring  as  savings  de- 
posits. That  the  use  of  these  balances  should  not  be  unduly 
restricted  is  quite  obvious.  On  the  otlier  hand,  fairness  also 
demands  that  the  customers  should,  to  some  extent  at  least, 
share  the  benefits  from  such  use. 

The  facts  ^ven  in  the  accompanying  tables  indicate  that  the 
amount  set  aside  for  depreciation,  even  when  interest  allow- 
ances are  included  therein,  are  somewhat  lower  under  the  sink- 
ing fund  than  under  the  straight  line  method.  This  also  ap- 
plies to  cumulative  balances  in  the  reserves.  While  much  de- 
pends upon  how  these  reserves  are  used  and  how  the  returns 
from  sucli  us<^  are  treated  in  the  records,  it  is  likely  that  those 
methods  are  the  most  economical  as  well  as  the  most  equitable, 
all  around,  under  which  depreciation  .reserves  are  credited  with 
at  least  something  for  the  use  of  its  balances. 
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In  a  growing  utility  or  plant  the  oflBaetting  assete  to  the  de- 
preciation reserve  are  quite  likely  to  consist  of  additions  to  the 
plant.  That  is,  the  amounts  set  aside  for  depreciation  Are  more 
likely  to  have  been  used  for  such  extensions  than  to  have  been 
kept  on  hand  or  to  have  been  invested  in  outside  interest  bear- 
ing securities  or  properties.  The  use  of  depreciation  reserves 
for  new  extensions  to  the  plants  is  also  ig>eeifieaUy  saneticmed 
by  the  Wisconsin  Public  UtiUties  Law,  because  it  provides  "that 
moneys  in  the  fund  may  be  expended  in  new  construction,  ex- 
tensions or  additions  to  the  property  of  such  public  utility,  or 
invested;  and  if  invested  the  income  from  the  isirestmmt  shall 
also  be  earned  in  the  depreciation  fund'^ 

These  provisions  were  included  in  the  law  to  meet  the  de- 
ttiands  of  axjtual  conditions.  For  it  frequ^tly  happens  in  prae- 
tiee  that  ^^reeiati<m  reserves  ean  be  much  moi^  advantageously 
used  in  eonnection  with  new  extensions  than  in  almost  any 
other  way.  If  such  funds  are  placed  on  deposit  or  invested  in 
quick  assets,  they  are  npt  likely  to  bring  a  much  higher  return 
than  four  per  cent.  This  is  a  much  lower  rate  than  that  which 
the  company  is  likely  to  have  to  pay  for  additional  capital, 
-  By  borrowing,  so  to  say,  from  the  depreciation  fund  until  these 
funds  are  needed  for  renewals,  the  company  may  secure  the 
use  of  conedderable  money  for  capital  purposes,  on  a  basis  that 
is  advantageous  to  itself  as  well  as  to  its  consumers. 

It  should  be  clearly  understood,  however,  ttiat  by  using  the 
^reeiation  femd  for  extensions,  the  owners  are  only  tempo- 
rarily relieved  from  furnishing  the  necessary  capital  therefor; 
for  in  effect  the  money  thus  obtained  from  the  d^redation 
fund  has  merely  been  borrowed,  and,  like  other  loans,  should  be 
repaid.  It  must  be  restored  to  the  fund  when  needed  therein 
for  renewals.  The  money  by  which  it  is  thus  repaid  may  have 
to  be  obtained  in  a  manner  wmilar  to  that  by  which  the  capital 
for  the  ^tensions  would  have  bad  to  be  raised  at  the  time  they 
were  made,  had  the  balance  in  the  depreciation  reserve  not 
been  available  for  temporary  use. 

In  order  to  furOier  illustrate  the  results  obtained  under  the 
m^bods  employed  in  this  work  by  the  Wisconsin  commission, 
two  tables  are  included  which  show  for  23  water  works  and  23 
electric  plants  the  population  served,  the  cost  of  reproduction 
new  of  the  {dants,  the  per  cent  condition  at  the  time  of  ap- 
pfaisal,  the  present  value  (that  is,  the  cost  new  less  deprecia- 
tion), the  composite  life  of  the  d^reeiaUe  iwoperty  of  the 
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plants,  and  the  annual  rate  of  depreciation  on  a  straight  line 
basis.  The  table  covering  the  water  works  shows,  among  other 
things,  that  their  composite  life  ranged  from  37  to  62  years  and 
that  their  rate  of  depreciation  ranged  from  1.24  to  2.44  per 
cent.  The  table  for  the  electric  phmts  shows,  in  a  similar 
way,  that  the  coiiipoHite  life  of  these  plants  varied  from  14.69 
to  20.80  years,  and  that  the  rate  of  depreciation  ranged  from 
2.35  to  6.20  per  cent,  depending  on  conditions.  These  tables 
are  numbers  16  and  17. 

How  Depreciation  May  be  Recorded. 

This  leads  to  the  question  of  how  depreciation  is  booked  or 
treated  from  an  aeconnlaii^  point  of  view.  Depreciation  may, 
of  course,  be  recorded  in  more  than  one  way.  English  and 
German  accountants  favor  the  writing  down  of  the  book  value 
of  the  property.  Under  this  method  anticipated  losses  are 
charged  to  the  depreciation  account  in  the  operating  expenses, 
or  to  the  loss  and  gain  account,  and  credited  to  the  property 
accounts.  In  this  way  the  balances  in  these  property  accounts, 
from  time  to  time,  represent  the  value  of  such  property  which 
has  not  been  covered  by  allowances  for  depreciation. 

Another  way, is  to  create  a  depreciation  reserve  or  liability 
account  and  place  to  its  credit  all  allowances  that  are  made  for 
the  purpose  of  offsetting  losses  in  plant  or  property  value  due 
to  depreciation.  The  corresponding  debits  are  then  made  to  the^ 
depreciation  account  in  the  operating  expenses,  or  to  the  loss 
and  gain  account.  When  property  has  to  be  renewed  the  cost 
new  of  the  same,  less  scrap  value,  is  charged  to  the  deprecia- 
tion reserve  and  credited  to  the  cash  account.  The  detailed 
transactions,  as  thus  recorded,  will  disclose  what  provisions 
have  in  this  way  heen  made  for  depreciation,  as  well  as  just 
how  these  provisions  have  been  applied  for  renewals. 

The  latter  method  is  that  provided  in  the  uniform  classifica- 
tion of  accounts  prescribed  by  the  railroad  commission  of 
Wisconsin,  it  being  therein  provided  that  as  e  part  of  operat- 
ing expenses  "There  shall  be  opened  a  'Depreciation  account' 
to  which  shall  be  charged  monthly,  crediting  the  depreciation 
reserve,  an  amount  eqBal  to  one-twelfth  of  the  estimated  an- 
nual depreciation  of  the  tangible  capital  ittthe  service  of  the 
utility".    Similar  provisions  are  made  in  the  standard  cla«ii- 

fie&tion  of  accounts  of  the  interstate  compierce  cQmmission  ana 
other  comroiasiopa. 
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This  method  is  usually  considered  preferable  since  it  allows 
the  book  value  to  remain  intact,  which  may  be  desirable  for 

historical  reasons  and  since  it  discloses  a  record  of  what  pro- 
visions and  what  uses  have  been  made  of  the  reserve  for  de- 
preciation. In  ofder  to  clearly  set  forth  the  purpose  of  the 
reserve,  the  depreciation  liability  item  may  be  shown  in  the 
balance  sheet  as  a  deduction  from  property,  thus  intimately 
associating  the  reseive  with  the  asset  it  is  designed  to  o&et  and 
r^oving  it  from  any  connection  witti  surplus  witii  which  it 
has  no  relation. 

The  depret'iation  reserve  thus  created  is  a  recognition  of  the 
liability  of  the  undertaking  to  meet  the  loss  due  to  depreciation 
when  such  a  less  occurs.  If  such  depreciation  reserve  has  been 
set  aside  out  of  net  earnings  actually  earned  .during  the  year, 
certain  asset  accounts  necessarily  exist  to  offset  or  care  for  the 
depreciation  requirements  when  they  fall  due.  A  portion  of 
these  assets  may  consist  in  plant,  a  jjortion  in  current  assets, 
and  a  portion  in  special  funds  or  cash  on  hand.  In  any  in- 
vestigation of  depreciation  charges  it  is  always  pertinent  to 
inquire  just  what  these  ofibetting  assets  are,  since  the  purpose 
of  the  depreciation  reserve  is  destroyed  if  quick  assets  are  n^t 
available  to  care  for  needed  replacements. 

In  order  to  provide  foe  the  continued  existence  of  actual 
assets  with  which  to  meet  depreciation,  or  to  provide  means 
for  such  replacements  as  are  necessary,  it  is  often  considered  the 
part  of  prudent  management  to  create  a  depreciation  fund  or 
asset  account  to  o&^et  the  depreciation  reserve  or  liability  ac- 
count. Where  definite  assets  are  thus  set  aside  the  utility  is 
enal)]ed  at  all  times  to  finance  replacements,  and  if  tiie  mon^ 
is  invested,  the  accruing  interest  is  eawly  accounted  for  and 
becomes  an  addition  to  the  fund.  The  expenditures  for  replace- 
ments are  then  recorded  by  crediting  the  depreciation  fund  and 
charging  the  depreciation  reserve  account,  thus  simultaneously 
diminishing  the  liability  and  reducing  the  depreciation  fund. 

This  method  is  one  generally  obtaining  in  European  fran- 
chises providing  for  ultimate  purchase  by  the  government  and 
the  maintenance  of  the  property  until  the  purchase  agrement 
is  oomammated.  Sudi  depreciation  funds  are  also  in  some  cases, 
as  stated  above,  provided  for  the  purpose  of  covering  deprecia- 
tion under  the  sinking  fund  method.  It  is  obvious,  however, 
that  they  can  only  be  so  created  in  eases  where  divisible  profits 
^  available  for  such  purposes.   Depreciation  reserve  accounts, 
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on  the  other  hand,  are  not  dependent  upon  inunediate^*vail- 
able  profits  of  this  kind  and  can  ther^ore  be  createdst*  any  • 
time. 

In  conclusion,  I  again  wish  to  call  your  attention  to  the  im- 
portance of  depreciation,  and  to  emphasiee  its  far-reaching  ef- 
fect upon  the  rates,  earnings,  values,  and  other  features  of 
pubUc  utilities.  I  also  wish  to  point  to  the  need  for  a  better 
general  understanding  of  the  nature  and  meaning  of  deprecia- 
tion in  all  its  aspects  on  the  part  of  those  who  are  interested 
therein.  While  depreciation  is  now  earnestly  studied  by  some, 
it  is  much  neglected  by  others.  It  -is  as  yet  less  well  under- 
stood by  the  many  than  any  other  equally  important  problem 
that  enters  into  the  operation,  management,  and  .regulation  of 
pubUc  utilities.  Failure  to  fuUy  comprehend  that  depreciation 
is  not  only  an  operaling  expense,  but  one  of  the  most  import- 
ant items  therein,  has  often  led  to  unjust  complaints  of  ex- 
cessive rates,  to  overstatements  of  th<>  profits  in  the  business, 
-and  to  unduly  run  down  conditions  of  the  plants  and  the  serv- 
ice. In  some  instances  at  least,  it  has  even  been  more  or  less 
responsible  for  orders  by  courts  and  commissions,'  the  justice 
■  of  which  has  been  seriously  questioned.  Errors  of  this  kind  are 
'not  only  out  of  line  with  public  policy,  but  in  the  long  run 
they  result  in  serious  inconveniences,  and  losses,  both  to  the 
utilities  and  to  the  public. 

"While  such  mistakes  would  seem  to  be  preventable,  they  can 
apparently  not  be  stopped  except  through  more  general  dis- 
semination of  information  and  facts  which  tend  to  disclose  tiie 
real  nature  and  the  full  meaning  of  depreciation.  Such  in- 
formation and  such  facts  should  be  obtained  fron  the  plants 
themselves.  They  are  more  readily  available  to  the  manage- 
ment of  such  plants  than  to  anyone  else,  and  it  is  to  them,  also, 
that  they  are  likely  to  be  of  the  greatest  importance.  It  would 
therefore  seem  that  the  managements  might  properly  render 
material  assistance  in  furnishing  and  distributing  such  informa- 
tion and  facts  as  will  tend  to  throw  light  on  the  more  obscure 
and  disputed  points  of  this  important  subject.  Organizations, 
such  as  the  one  before  which  I  now  have  the  h<mor  of  appear- 
ing, through  investigations  and  reports  by  standing  commit- 
tees, or  in  other  ways,  can  also  accomplish  a  great  deal  in  this 
respect.  It  is  a  subject  that  should  also  be  fully  examined  and 
reported  upon  by  public  service  edmrnkmons. 
At  present  there  appeals  to  be  special  need  for  information 
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Which  will  shed  further  light  on  the  life  of  the  various  classes 

of  property  in  public  utility  plants,  and  the  methods  under 
which  this  life  can  best  be  determined,  as  well  as  upon  the  best 
and  most  econonucal  methods  of  financing  or  providing  for  such 
depreciation.  These  questions  should  be  studied  and  investi- 
gated for  individual  plants  operating  under  various  conditions. 
The  ft»r  obtained  in  connection  therewith  should  also  be  care- 
fully collated,  analyzed  and  reported  upon.  Investigations  of 
this  kind  could  hardly  fail  to  be  of  the  greatest  value  to  both 
the  utilities  and  the  public. 
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TABLES 

('onii)ntations  for  determining  the  life  of  a  plant  under  the 
"dollar-year"  method  and  under  the  "straight  line"  method 
are  illustrated  in  tables  1  to  4  inclusive.  Table  1  shows  the  com- 
posite life  of  a  typical  water  works  plant  as  obtained  under  the 
"dollar-year"  method.  Table  2  shows  the  life  of  the  same 
plant  as  obtained  und^  the  second  method  described,  the  one 
mostly  used  by  the  Wisconsin  coiiuiiission.  Tables  3  and  4  il- 
liutratc  the  same  fads  lor  an  elei-trie  lighting  plant.  -  In  exam- 
ining these  tables  it  will  be  noticed  that  the  results  are  the  same 
under  both  methods.  The  average  life  is  found  to  be  61.64 
years  for  water  works  and  17.15  years  for  the  electric  plant. 

Water  Works. 

TAIJLK  1. 
"DOLLAR- YEAR"  METOOi). 


Class. 

Life. 

Cost  of 
reprodoGtion 
new. 

Scrap 
value. 

Cost  new 
less 
scrap. 

Times  re- 
newed In 
100  year 
period. 

[ 

Dollars 
reauired 
la  100 
year 

period. 

Dollar- 
yean. 

A 
B 

C 
D 

5 
1$ 

20 
25 

$245 

2,0B0 

5.950 
3,177 

0 
0 
469 
022 

$245 

2,020 
5.481 
2,255 

20.00 
6.67 
5,00 
4.00 

$4,900 
13,473 
27,405 
9.020 

24.500 
202,095 
548,100 
225.500 

E 
P 

G 
H 

30 
40 
50 
lUO 

23,193 
19,0>-0 
5P.Pf4 
208,07u 

327 
40 
3,016 
22,121 

22,866 
19,040 
56,918 
185,949 

3.33 
2.50 
2.00 

1. 00 

76,143 
47.600 
1I3,8P6 
185,949 

2,284,2£0 

i,yo4.oco 

5  664, SCO 
18,5M,9C0 

«n.e90 

t2»M 

$294,804 

§478,386 

29,478.185 

Average  lifo  ^        61.64  years. 


TABLE  2. 


STRAIGHT  LINE  METHOD, 


Glass. 

-» 

Life. 

Cost  of 
repreduclion 
new. 

Scrap 
value. 

Cost  new 
less  scrap. 

Animal 

per  cent  of 
deprecia- 
tlOfl. 

Annual 
amount 
required  to 
cover  d  epre- 
ciation. 

A 
B 

c 

D 

5 
15 
20 
25 

1245 
2,020 
5,950 
3,177 

0 
0 
469 
922 

$245 

2,020 
£^,4S1 
2.255 

20  00 
6.67 
5.00 
4.00 

$49 
135 
274 
90 

E 
P 
G 
H 

30 
40 
50 
100 

23,193 
19.0*'0 
59,964 
208,070 

327 
40 
3,016 
22,121 

29. 86r» 
19,040 
56,948 
185,949 

3.a3 

2.50 
2.00 
1.00 

761 
476 
1.139 
1.859 

126,805 

1294,804 

14,783 

294,804 

Average  hfe  .  „go    =61.64  years. 
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Electric  Lighting  and  Power  Plant. 

TABLE  3. 
"•■DOLLAR-YEAR"  METHOD. 


Olass. 

Life. 

Cost  of 

reproduction 
new. 

Scrap 
value. 

Cost 
new 
less 
scrap. 

Times  re- 
newed in 
75  year 
periods 

Dollars 
required 
in  75  year 

period. 

Dollar 
xeani.. 

A 

5 

$210 

96 

$210 

15.00 

$3,150 

15,750 

B 

8 

7,124 

14 

7,110 

9.38 

66,692 

.533,536 

C 

10 

17, 361 

153 

17,208 

7.50 

121,060 

1,290,600 

D 

12 

26,272 

0 

2ti,272 

6.25 

164,200 

1,970,400 

E 

15 

143.470 

11.920 

131.550 

5.00 

657,750 

9.866.250 

F 

16 

65,632 

33,375 

32,258 

4.69 

151, 2W 

2,420,640 

6 

20 

113,336 

9,239 

104,097 

3.75 

390,364 

7,807,280 

H 

43,747 

7,631 

36,116 

3.00 

108,348 

2.708,700 

1 

50 

14,337 

0 

14,337 

1.50 

21,506 

1,075,300 

J 

60 

1,165 

0 

1,165 

1.25 

1,456 

87,360 

K 

21,990 

0 

2i,seo 

LOO 

21.920 

1.614.000 

• 

$1545,74 

12%  overtiead. 

$62,331 

$392,243 
47.069 

$439,312 

$1,715,736 

29,419,816 

Average  life   ^  rj^^  rjgg  =  17.15  years. 


TABLE  4. 


STEAiasr  LING  METHOD. 


Annual 

Cost  of 

Berap 

Cost  new 

Annual  per 

amount  re* 

Class. 

Life. 

reproduction 

cent  of  de- 

quired  to 

new. 

value. 

less  scrap. 

preciattaL. 

cover  dft- 

preciation. 
• 

A 

5 

$210 

$0 

$210 

20.00 

$12 

B 

8 

7.124 

14 

7,110 

12.50 

O 

10 

17,381 

153 

17,208 

10.00 

1,721 

D 

12 

2c5,272 

0 

26,272 

8.33 

2,188 

E 

15 

143,470 

11,920 

131,550 

6.67 

8,774 

F 

16 

65,632 

33,374 

32,258 

6.25 

2,016 

G 

20 

113,336 

9.239 

101,097 

5.00 

5,205 

H 

25 

43.747 

■7,631 

36,116 

4.00 

1.445 

50 

14.337 

'  0 

14,337 

2.00 

287 

1 

60 

1,165 

0 

1,165 

1.67 

19 

K 

75 

21,920 

0 

21,920 

1.33 

292 

$454,574 

00,381 

$392,243 

$22,878  - 

13%  overhead 

47,069 

2.745 

$430,312 

iK«623 

392  243 

Average  life '     878^  17.15  years. 

Formula:    6'  =  total  cost  new  less  scrap;  r=  total  auuual  fund; 
iV=life.  N=^ 
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TABLE  5. 
SINKING  FUND  METHOD  (3  per  cent). 


Annual  per 

Olaak 

COHt  of 

remodnction 

Scrap 

Coetnew 

cent  re- 
eerved  cm  2 

Annual 

neir. 

value. 

less  idw- 

per  cent 

• 

basis. 

A 

5 

$2t0 

10 

S210 

19.21 

$10 

B 

8 

7,124 

14 

7,110 

11.6& 

828 

C 

10 

17,361 

153 

17,208 

9.tS 

1,571 

D 

12 

26,272 

0 

26,272 

.7.46 

1,960 

£ 

15 

143,470 

11,920 

131,550 

5.78 

7,604 

F 

16 

65,632 

33,374 

32,258 

5.36 

1,729  - 

Q 

20 

113,336 

9,239 

104,097 

4.12 

4,289 

H 

25 

43.747 

7,631 

36,116 

3.12 

1,127 

I 

50 

14,337 

0 

14,337 

1,18 

199 

J 

60 

1,165 

0 

1,166 

.88 

10 

K 

7S 

21,920 

0 

21,920 

.58 

127 

$454,574 

$392,243 

$19,454 

12%  overhead 

47,060 

2,334 

Mai.it2 

121.798 

19,454 

Average      392'  g^g  =.04858= 17.16  ye»ra. 
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TABLE  «. 
SINKING  FUND  METHOD.  (4  peroMit) 


Class. 

Life. 

Cost  of 
reproduction 
new. 

Scrap  value. 

Cost  new 
toes  eerap. 

■ 

Annual  per 
cent  re- 
served on 
4  per  cent 
basis. 

Annual 
food. 

A 
B 

I> 
E 

5 
8 
10 
12 

15 

$210 
7,124 
17,361 

26,272 
143,470 

$0 
14 
153 

0 

11,920 

$210 
7,110 
17,208 

26,272 
131,550 

18.46 
10.85 
8.33 

6.65 
4.99 

$39 
771 
1,433 

1,747 
6,564 

F 

6 

H 

I 

J 

K 

16 
20 
25 
50 
00 
7S 

65,632 
113,336 
43,747 
14,337 
1,165 
21,929 

33.374 
9.239 
7.631 
0 
0 
0 

32.258 
104,097 
36,116 
14,337 
1,165 
21.990 

4.58 
3.36 
2.40 

.42 
.22 

1,478 
3,498 
867 
93 
5 
48 

* 

$154,571 
12^  owethmA. 

993.331 

^,243 

47,069 

916,543 

1.985 

10,543 

Average  life        243  —  -^217  =  17.01  years* 

04 

Formula:—  .04217  = 


DSPUBCIATION. 


SS 


TABLE  7. 

DIMINISHING  VALUE  METHOD. 


Year. 


1  

2.  

3  

4  

&  

6.  

7  

8  

9.  

19,..^  

11  

12.  

13.:  ,  

14  

15......  

16    

17  

18  

US.lStresidual  value. 


Value  at  begin- 
nlni:  of  year. 


9154,574 
404,935 
360,716 
321,326 


254,980 
227,136 
202,333 
180. 238 
160.556 

143,029 

127,405 
113.492 
101,099 
90,059 

80,225 
71,461 
63.699 


Depreciation  at 
10.92  per  cent  of 

d|aiinisliiiiir 
value. 


$49,639 
44,219 
38,390 
95.999 
3I.9S7 

27,844 
24,803 
22.095 
19,682 
17,533 

15,618 
13,913 
12,393 
11.040 
9,834 

8.761 
7,804 
1,043 


6991.957 


I' 

Fmrnula:  r  =  1  - 1 V       ;  r  =  nUe:  n  =  life;     =  eort  new; 


V 

V,  =  wrap  value. 


'^-'^Z  62,331 
7  -  V  464,574 


Lof?.  63,331  =  4.78470 
"  454,874  =  5.65760 


8.13710-10 


8.18710  —  10 


=8.84978  -  10  =.8908 


17.15 

r  =  1  -  .9m  =  .1082  or  10.92* 

lOwintrto  the  elimination  of  fractions  the  balance  does  not  exactly  correspond 
wttli  tte  assamed  resldaal  vahw. 
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TABLE  8. 
ANNUITY  METHOD, 


Year. 

Cost  price 
or  balance 
at  beginning 
of  each  year. 

Interest 
(6  per  emt,) 

Cost  price 
plus 
Interest. 

Gross 
depreciation 
cbarge. 

Balance. 

Gross 
depreciation 
.coargeless 
Interebt. 

1 
3 
3 
4 
5 

$454,574 

440,843 
426,239 
410.861 

m,m 

$27,274 
26,451 
25,577 
24.652 

n,m 

$481,848 
467,294 
451,866 
435,513 
410,178 

$41,005 
41,005 
41,005 
41,005 
41,005 

$440,843 
426,289 
410,861 
394.508 
377.173 

$13,731 

14,554 
15,428 
16,353 
17.335 

6 

7 
8 
9 
10 

377.173 

358. 798 
339,321 
318,675 
296.791 

22,630 

21,528 
20,359 
19,121 
17,807 

3)9.803 

3S0,326 
359,680 
3H7,796 
314,598 

41,005 
41,005 
41,005 
41,005 
41.005 

358,798 
339,321 
318,675 
296,791 
273,593 

18,375 
19.477 
20,046 
21,884 
23, 1U8 

11 
13 
13 

14 

15 

273, 5f3 
249,004 
222,939 
195,310 
166,024 

16,416 
14,940 
13,370 

11,719 

9,961 

290.009 
263,944 
236,315 

20r,029 
175,985 

41.005 
41,005 
41,005 

41,005 
41,005 

249,004 
222,939 
195,310 
166,024 
134,980 

24,589 
2o.065 
27,629 
29,:>i;6 
31,044 

16 
17 

17.15 

134,980 
102.074 
07.193 

8,099 
6.124 
6Q5 

143,079 
108, 198 
07,796 

41,005 
41.005 
0.151 

102,074 
07.193 
01,647 

32,  $06 
34,881 
5,546 

>6|.047 

703,236 

392.027 

Formula: 

D  =  deprociatioii;       =  cost  new;       =  scrap  value;  11=1  plus  rale 
of  iaterest;  n  =  average  life. 


1  7.1» 


(1.06)''      -  1 


D  =  454, 574  (LOG)""''— 62,331     ^^^^  ^ 

1.717 

=  1,235,078  -  62,831  ^  , 

=  1,172,747  -H  28.6 
=  41,005 

*  Omioe  to  elimination  of  fractions  the  balance  does  not  exactly  correm>ncl  wiUi 
■seamed  residual  Tftliie; 


/ 

■  / 


DBPBEICIATION.  36 


TAHLE  1). 


COMPARISON  OF  ANNUAL  RESERVES  SET  ASIDE  TO  COVER  DEPRECI-  , 
ATION  UNDER  STRAIGHT  LINE,  SINKING  FUND,  DIMINISHING  VALUE, 

AND  ANNUITY  METHODS. 


Yw. 

(Table  4.) 

(Table  5.) 

(Table  6.) 

(Table  7.) 

(Table  8.) 

Straight 
line. 

2  per  cent 

sinking' 
fund. 

4  per  cent 

sinking 
fund. 

Diminishixifir 
▼alne. 

Annuity 
(gross  charge 
less  interest.) 

1  

2  

3  

4  

5  

6  

7  

9  

10  

11  

12  

15.  

16  

17  

17.15  

Total.... 

$22,878 
22,878 
22,878 
22,878 
22,878 

22,878 
22,878 
22,878 
22, 878 
22,878 

22.878 
22,878 
22,878 
22,878 
22,078 

22,878 
22,818 
3,431 

19,454 
19,843 
20,240 

20.645 

2i.a>7 

21,479 

21,909 

22,347 
22,794 
23,249 

23,712 
24,189 

24.672 
25, 166 
25,070 

26.183 
2ri,707 
13,112 

$16,543 

17,205 
17,893 
18,609 
19,352 

20,126 
20,932 
21,769 
22.641 
23,545 

24,487 
^,468 
26,485 
27,546 
28.647 

29, 79 J 
30.935 

n65 

$49,639 
44.219 

39,390 
35,089 
31,257 

27.^44 

24.803 

22,095 
19,682 
17,533 

15,618 
13,913 

12,393 
11,040 
9,^ 

8.761 
7,(-04 
1.043 

$13.7St 

14,554 

15,428 
16,353 
17.335 

18.375 
19,477 
20,646 
21,884 
23,198 

24,589 
26,065 
27,629 
23.286 
31,044 

32,906 
34,881 
5,540 

$«e,S57 

^,428 

$«S,t90 

$391,937 

MO"  year. 
'.01  year. 


✓ 


t 
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TABLE  10. 

RELATION  OP  DEPBBOIATIOII  CHARGES  TO  DEPEBOIATION  -BESfiE\Ji 
IfaKc  fiffures  denote  detdts; 


Period  tram 


1st  to  &th  year  inclusive  

6th  to  8th    "  "   

9lh  to  10th  "   

11th  to  12th     ;  "   

mbtoltth  "   

16th  to  16th    "  "   

17th  to  20th  *   

21st  to  24th    "  "   

25thto25tll   

MUt  IP  801b   

31st  to  32nd  "   

33rd  to  35th  '   

36th  to  36th     "  "   

37th  to  40th    "  ;   

41st  to  45th   

46th  to  48th  *  

49th  to  50th  "   

51st  to  55th     "  "   

56th  to  56th  "   

57th  to  60th   

61st  to  64th  "   

6Baito65th  ;   

eeth  to  7ith    ;  ;   

Tlst  to  72nd  "   


ClUMwe. 


$210 
7,110 
17,418 
26,272 
181.760 

39,368 
121,515 
33,382 
?^,326 
148t968 

39,368 
210 

26,272 
128,625 
131,760 

65,640 
57,871 
210 
7.110 
280,502 

39,368 
210 
17,418 
33,382 
189,796 

il,5aD,€71 


Credit. 


$114,390 
68,634 
45,756 
45,756 
66,634 

22,878 
91,512 
91,512 
22,878 
114,380 

45,756 
68,634 
22,878 
91,512 
114,390 

68,634 
45,756 
114,390 
22,878 
81,&I2 

91,512 
22,878 
114. 3P0 
45.756 
68,634 


Credit 
balftiiee. 


$1,718,850 


$114,180 

61,524 
28,338 
19,484 

J6J90 
58,130 
34,578 

6,388 
68,424 

3,394 
37,2/5 
27,370 

2,994 
12  J 15 

114,180 
15,768 

188,500 

52,144 

22,668 
?6.1>72 
12,3r4 
12U162 


CumulAtiTe 
telaaoe. 


8135,778 


Slt4,l80 

175,704 
204,042 
223.526 
100.400 

143,910 
113,907 
172,037 

158,589 
124,011 

130,399 
198.823 
195,429 
158,316 
140,846 

143,940 
131,825 
246.005 
261.773 
72,783 

124,927 
147.695 
244,567 
256,f4l 
135.779 


TABLE  II. 

BELATION  OF  DEPRECIATION  CHARGES  TO  DEPRECIATION  RESERVE. 

2  PMBCmn?  Sinking  FundPasis.— Hypothktioai*  Elboxbic  Pi-ant. 
Btaic  igvrea  denote  deficits. 


Period  fkdiii 


1st  to  5th  year  Inc 

5th  to  8tti 

9th  to  10th 
nth  to  12th 
13tlx  to  15th 


•«  •  • 


16th  to  16th 
17  th  to  20  th 
21st  to  24th 
25th  to  25th 
26th  to  30th 

31st  to  32nd 
83rd  to  35th 
36th  to  36th 
37th  to  40th 
4M  to«tb 

46th  to  48th 
49th  to  50th 
51st  to  55th 
56th  to  56th 
S7til  toOOth 

61st  to  64th 
65th  to  65th 
66th  to  70th 
71st  to  72nd 
7^rd  to  75th 


It 
»» 
(i 
»• 

«• 

44 
4* 


4. 
•« 
*4 
44 
•ft 


44 

1. 


II 
14 
44 
44 
4fl 


I  *  •  •  •  •  •  • 


•  4 
44* 
44 
II 


Chftfitfe. 

Credit 

Credit 
balance. 

Cumulative 
balance. 

$210 
7,110 
17,418 

26,272 
131,760 

$101,239 

65,735 
46.043 
47,901 
75,508 

$101,039 

58,625 
28,625 
21.629 
5^,252 

$101,029 
159,654 
188,279 
209,908 
1S8,6G8 

39,368 
121,515 
33,382 
36,326 

m,m 

26,183 
86.844 
85,090 
22,347 
118,816 

13,185 
35,rA 
51,708 
13,979 
39,362 

140,471 
105,200 
156,908 
142,949 
118.877 

39,368 
210 

26,272 
128,625 
131,760 

50.836 
72,344 
19,843 
83,481 
114,011 

11,468 
72, 134 
6,429 
4S,204 
i7,748 

124,045 

196, 179 
189,750 
144,546 
126.797 

65.640 
57.871 
210 
7,110 
280,502 

74.027 
51.853 
106,889 
21,057 
88,529 

8,887 

6,018 
106,679 
13,947 

191,973 

135,184 
129,186 
235,845 

249,792 
57,819 

39,368 
210 
17,418 
33,382 
189,796 

95,822 
25,166 
117,857 
40,885 
64.445 

56,454 
24,956 
100.439 

7,503 
125,351 

114,273 
139,229 
239.668 
247.171 
181,888 

$1,580,071 

81,701,891 

?121,820 

4 
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TABLE  12. 

RELATION  0¥  DEPRECIATION  CHARGI»  TO  DEPRECIATION  RESERVE, 

4  Pbr  Csm  SnouBKi  Finn>  BAns.— HnoramoAi:*  BuKmtfc  Vvakt. 
RaUe  iffares  denote  deflate. 


Period  from 

Charge. 

Credit. 

Credit 
balftDoe. 

Cfunulatlve 
balance* 

1st  to  5th 

year  inchiMve  

$210 

S89,602 

{89,392 

$89,392 

6th  to  8th 

•4 

4. 

•  •  •  • 

7,110 

62.827 

55,717 

145,109 

9th  to  10th 

C» 

41 

.  *  .  *  *  » 

17,418 

46,186 

29,768 

173,877 

11th  to  12th 

*i 

4* 

•  * •• • • 

26,272 

49.955 

23,683 

197, 560 

13th  to  15th 

i4 

44 

•  •  •  •  •  * 

131,760 

82,678 

49,082 

148,478 

16th  to  16th 

«t 

»4 

39,368 

29,792 

9,57G 

138,902 

17th  to  20th 

•» 

44 

•    •     »    *    ■  • 

121,515 

82,626 

38,889 

100,013 

2 1  St  to  24th 

*• 

*» 

■  a  #  *  •  ■ 

33,382 

79,019 

45,637 

145,650 

25th  to  25th 

•4 

«4 

■     *     *    •     •  • 

36,326 

21,769 

14,557 

131,093 

26th  to  30th 

4* 

•4 

«  ■  ■  •  ■  ■ 

148,968 

122,626 

26,342 

104,751 

31st  to  32ad 

44 

44 

*  «  •  •  #  ■ 

39,368 

56,193 

16.825 

121,576 

33rd  to  35th 

44 

4. 

•  4  .  ■  .  • 

210 

77,320 

77,110 

198,686 

36th  to  36th 

t* 

44 

■  ■  .  «  •  * 

23.272 

17,205 

9J)67 

189,619 

37th  to  40th 

«■ 

4« 

.  »  *  .  .  . 

128,625 

75,980 

52,645 

136,974 

4l8l  to45lb 

44 

■  *  .... 

131,760 

113,374 

i8,m 

118,588 

46th  to  48th 

44 

44 

^,640 

79,499 

13,859 

132,447 

49th  to  50th 

44 

«» 

67,871 

58,439 

568 

133,015 

S^lst  to  55th 

44 

44 

• • • • 

210 

101,235 

101,025 

234.040 

56th  toSeth 

44 

«  «  •  .  .  * 

7,110 

19,352 

12,242 

216.282 

57thto«0Cll 

(4 

44 

'  •••••• 

28o.soe 

65,466 

lB5,m 

&1,8«8 

eist  to  64th 

4* 

44 

•  .  .  a  .  a 

39,368 

60,985 

60,617 

111,865 

65th  to  65th 

44 

44 

210 

27,546 

27,336 

139,201 

Kth  to  70th 

44 

44 

■  ■  »  a  *  * 

17,413 

123,172 

105,754 

244, 955 

7lst  to  72nd 

t( 

44 

•••••• 

3^,382 

96.502 

3,120 

248,075 

73idto75th 

*4 

a  a  a  a  a  a 

189,796 

60,410 

129,386 

118.689 

|l,560,0n 

11,666,760 

6118,689 

8E 


39 


TABLE  13. 

RELiVTION  OF  DEPRF:CIA.TI0N  CHARGES  TO  DEPRECIATION  RESERV-fi. 
Diminishing  Value  Basis.— HTPOTHEWCAt.  EiiTCTBIC  PeiAVT. 

Italic  figures  denote  deficits. 


Period  from 


l8t  to 

6th  " 

9th" 
nth" 

16th  " 
17th  " 
21st  " 
25th" 
26tll" 

3lst  " 
33rd  " 
36th  " 
37th  " 
41st  " 

46th 
49th  " 
51st  * 

56th  " 
57th  " 

61st  " 
65th  " 
66th  " 
71»t 
73rd" 


5th  year  inr; 


8th 

.* 

i  k 

•  •  a  a  a 

•  •aa  aaaa 

10th 

4. 

4« 

•  •  a  a  • 

12th 

(4 

44 

a  a     a  ■  *  »  * 

ISth 

44 

44 

a  a  a  a  ■ 

aa*. aaaa 

leth 

(4 

44 

20th 

44 

a  •  •  •  « 

.aaa 

24th 

44 

•4  * 

•  *  a  a  . 

••■••••a 

*• 

•4 

•  •  •  a  « 

•  a  a  aaaa 

30th 

44 

44  * 

a  •  a  a  < 

■a.aaaa* 

32nd 

4( 

35th 

tt 

.**■  ■«■■ 

36th 

fc« 

44 

■  «  •  * 

•  *.« 

40th 

44 

»• 

a  ■  *  a  < 

•••.«••• 

45th 

44 

44 

a        •  4 

•••••aaa 

4Sth 

44 

44 

44  * 

a  a  •  • 

1  ..aa  aa.a 

50th 

1. 

55th 

.  fc 

56th 

COth 

44 

44 

64th 

«• 

(4 

65th 

44 

■( 

70th 

•  4 

«4 

u  ■* 

r.  ■  •  ■ 

.a...a>.i 

72nd 

44 

•  a  a  a 

...a  a>>* 

75th 

44 

44  ' 

Charge. 

Credit 

Credit 
balancea 

Cumulative 
balancea 

6210 

7,110 
17,418 
26.272 
131,760 

$199,594 
74,742 
37,215 
29,531 
33.267 

$199,384 
67,632 
19,797 
3,S50 

se,493 

$199,384 
2o7,OI6 
28<),8I3 
200,072 

m,m 

39,368 
121,515 
33,382 
36,326 
148U^ 

8,761 

141,052 
118,993 
22,095 
79,139 

3<K60: 
19,537 
85,611 

14,  :m 

69,829 

160,972 
180,509 
266,120 
251,889 
182,060 

39,368 
210 

26,272 
128,625 
131,760 

20,874 
66,201 
44,219 

133,5^0 
99,731 

IS.  494 
65,994 
17,947 

4,955 

32,0:?9 

163,566 
229,560 
247,507 
252.462 
220,433 

65,640 
57,871 
210 
7,110 
280,502 

37,346 
18,595 
176,141 
31,257 
94,424 

28,294 
39,276 

175,931 
24,147 

m,€78 

192,139 
152,863 
328,794 
352.941 
166,863 

39,368 
210 
17,418 
33,382 
180,706 

59,457 
11,040 
120,257 
74,479 
83,904 

20,089 
10,830 
102,839 
41,097 

m,m 

186,9^ 
197,782 
300,621 
341,718 
235,826 

$1,580,071 

$1,815,897 

$2^,826 

40 


TABLE  14. 

RELATION  OP  DEPRECIATION  CHABGES  TO  DEPRECIATION  RESERVE. 
Annuity  MraHOjK— Hyfothwioai-  I^aonuo  PukHT* 

7fa//c  figures  denote  deficits. 


PBTiodfroiki 


1st  to 
6th  to 


8th 


mh  toistii 

16th  to  16th 
17th  to  20th 
21st  to  24th 
25th  to  2S0t 
Mtb  toaoth 

Slst  to  32nd 
31rd  to  35th 
36th  to  36th 
37th  to  40th 
41st  to45Ui 

46th  to  48th 
49th  to  50th 
51st  to  55th 

56th  to  56th 
57th  to  60th 

61st  to  64th 
65th  to  65th 
66th  to  70th 


year inc 

•4 

•* 

•* 

«• 

«• 

it 

<» 

•« 

M 

'  •« 

«• 

t( 

*k 

■  « 

*• 

•« 

»« 

•« 

t* 

•  ft 

tt 

«( 

•  • 

•4 

I  " 

•4. 

>•■■  •••••••• 


•■••••••••a 


■  •  ■ 

•  •  ■ 

*  •  • 


•  •  •  ■  •  ■ 
'  •  •  •  •  a  ' 


•••• 
■■■■■■>•■■ 


Charge. 

Credit. 

CNdft 
balance. 

Cumolatlvtt 
balance. 

S210 
7,110 
17,418 
26.272 

m,i6o 

$77,401 
58,498 
45,082 
50.654 
87,260 

$n.i9i 

ftl,388 
27,664 
24.882 
48,801 

$77,191 
128,579 
150,243 
100,685 
196,824 

30,968 

121,515 
33,382 
36,326 

148,M8 

32.006 

78,594 
71,540 
20,646 
123, 3i& 

42.921 
3S,158 
15.080 

25,m 

130,362 
87,441 
125,599 
109,919 
84,316 

39,368 
210 

26.272 
128,625 
131,760 

60,330 
81,518 
14,554 

67,491 
109,794 

20,962 
81,308 
11,718 
61J34 
21,966 

105,278 
186,586 
174,868 
113,734 
91.768 

65,640 
57,871 
210 
7,110 
280,502 

82,980 
63,950 
94,947 
17,335 
H0,3S2 

17,3i0 
6,079 
94,737 
10,225 
200,120 

109,108 
115,187 
209.924 
220.149 
20,620 

39,368 
210 
17,418 
33,382 
180,796 

101,481 
29,286 

127,116 
31.781 
55,107 

62,113 
29,076 

109.698 
1,601 

134,609 

82,142 
111,218 
220,916 
219.mS 

84.706 

$1,580,071 

$1,664,777 

184,706 

DEPRECIATION. 
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TABLE  15, 

COMPARISON  OF  THE    CFMl'LATIVE  BALANCE?  AS   DETERMINED  BV 
STRAIGHT  LINE,  SINKING  FUND.  DIMINISHING  VALUE,  AND 

ANNUITY  METHODS, 


HyPOTHETICAIi  ELBOTHIC  PIaAKT. 


Straight 
line. 

2 

1 

per  cent  \ 
sinking 
fund. 

4  per  cent 
sinking: 
fund. 

Dimin- 
ishing 
value. 

Annuity 
method. 

At  ifuid  of  5th  vear  

J114,180 

$'01,029 

$89,392 

$199,384 

$77,191 

ft. 

8th 

ft4 

175.704 

159.654 

145. 109 

267,016 

128.579 

'  ftft 

10th 

204.042 

188,279 

173,877 

286, 813 

156,243 

•i 

ftt 

12th 

(  4 

223,526 

209.908 

197,560 

290,072 

180,625 

.ft 

15th 

•  4 

160,400 

153,656 

148.478 

101,570 

186,8H 

•* 

•4 

16th 

ft4 

143.910 

140.471 

138. P02 

160.972 

130,362 

•  ft 

20th 

ftft 

113,907 

105.20(1 

100,013 

180.509 

87,441 

*.« 

«• 

24th 

Ift 

172.037 

156,908 

145.650 

266,120 

125,599 

«• 

•  > 

^th 

44 

lf8,589 

142,929 

131,003 

251,889 

109,910 

«• 

•4 

90th 

44 

124.011 

112,577 

101,751 

182,060 

84,^ 

«* 

«• 

32nd 

*  i 

130,390 

124.045 

121.576 

163.566 

105,278 

«• 

4ft 

^th 

•  • 

198.823 

1W,179 

198,686 

229,560 

186.586 

»• 

•  ft 

3dth 

44 

•           ..  .••  • 

195.429 

189.750 

189.619 

247,507 

174,868 

c* 

•  ■ 

40th 

4. 

158.316 

144,546 

136,974 

252,462 

113,734 

•k 

«t 

tfth 

44 

140,M6 

1264797 

118,588 

220,433 

91,768 

4  t 

48th 

44 

143,940 

135.184 

132.447 

192.139 

109.108 

•  « 

ft« 

50th 

■■■«.*..*• 

hft 

131,825 

129,166 

1  133,015 

152,863 

115,187 

44 

55th 

44 

246,005 

235.845 

1  234,040 

328.794 

209,924 

i  * 

44 

56th 

4ft         *  ■ 

261.773 

249.792 

246,282 

352,941 

220, 149 

t* 

■  ft 

60th 

44        '  *  '  *  » 
•  ^  .... 

72,7fc3 

57,819 

51,248 

I 

166,863 

20,029 

«k 

44 

64th 

4  4 

124.927 

114,273 

111.8*>5 

186.952 

82,142 

•« 

ftft 

65th 

...*••..•  ■ 

■  4 

147,695 

13P.229 

139.201 

107,782 

111,218 

4» 

•  ft 

70th 

•  ■..«...•• 

•  •■■•■..a  • 

244,567 

239,668 

244.955 

300,621 

220.916 

-tt 

4. 

72nd 

256.941 

247.171 

248.075 

i  341,718 

219,315 

•  4 

ft< 

75th 

4  4 

135,779 

121.820 

118.689 

!  .  295,0!6 

u^m 

Total. 

1  $4,180,454 

j  $3,921,895 

:  $3,800,085 

$5,846,441 

$3,282,027 

/ 
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DBPBJBCIATION. 


Wisconsixi  Water  Utilities. 


TABLE  16. 
DEPRECIATION  BESEBVES. 


Uttlity: 

tlon  of 
city  (1910 
censoft). 

Cost  of 
repro- 
duction 
new. 

Per  cent 
condi- 
tion. 

Present 
▼lOae. 

( 

Compos-  , 
ite  life  ' 
(straiiTliv 

1 

iJompos- 
te  llfe(4i 
per  cent 
sinlcingr 

fund),  . 

yean. 

Annual 
fund 

(straigrht 
hue). 

Per  cent 
or  lunii 
total 
prop- 
erty, in- 
cludiiMr 
land. 

A. 

40,384 

S690.001 

94.6  i 

$653,070 

67.29 

58.  (K) 

18,548 

1.24 

B. 

25,531 

53K020 

93.4 

496,346 

49.86  i 

44.34 

8,212 

1.55 

C, 

11.594 

401,581 

94.0 

377.517 

6^.11  1 

56.25 

5,642 

1.41 

D. 

16. 773 

268,687 

84.6 

227,445 

51.96 

47.68 

4,458 

1,66 

14.010 

318,327 

91.5 

291,022 

61.62 

56.95 

4,784 

1.50 

^  F. 

8,893 

185,148 

92.3 

170.824 

67.60  ' 

59.60 

2,464 

1.33 

G. 

8,692 

127.897 

88.* 

113.060 

'     4S  it  1 

55. 74 

2,325 

1.88 

60.55 

53.30 

H. 
I- 

5,629 

3,793 

109,432 

101,360 

94  7 
93.1 

100,502 
94.319 

I  44.76 

44.16 

'"'i,i45 

*  i'.is" 

J, 

7,196 

84,276 

90.2 

n.m 

1  60.03 

55.57 

1,076 

IM 

K. 

5,036 

73,4^ 

90.t 

66,216 

56.99 

50.65 

1,163 

1.58 

L. 

3,830 

61.139 

92.0 

56,285 

66. 3i 

58.38 

812 

1.33 

M. 

2.675 

36,947 

92.2 

34,072 

55.51 

51.07 

577 

1.56 

M. 

2,907 

36.899 

i  90.1 

33,225 

1  59.31 

51.75 

518 

1.40 

O. 

2.582 

40,855 

1  9S.t 

40,315 

1  51.06 

4S^M 

T48 

1.50 

P. 

1.808 

23, 138 

89.9 

20,804 

09.77 

62.04 

286 

1.24 

Q. 

1,833 

11,784 

79. 6 

1  9,937 

3). 49 

37.00 

288 

2.44 

R. 

804 

8.115 

90.6 

7.334 

1  4o.40 

45.75 

162 

2.00 

S. 

15, 125 

242,327 

92.0 

224.483 

62.90 

58.12 

2,901 

1.^ 

T. 

u.m 

m.m 

.  «S.t 

204,716 

66.19 

58.51 

2,472 

1.12 

U. 

13,894 

2ir,6U 

93.1 

202,579 

6*^.69 

56.21 

2.784 

1.28 

V. 

18,797 

309,449 

90.2 

279,312 

53.49 

46.93 

8,088 

2.61 

w. 

6.;S24 

120,816 

91.7 

110,426 

55  16 

40.33 

tjm 

.1.50 

10,076 

1  $183,899 

j  91.0 

1169,435 

57.55 

52.43 

$2,786 

1.53 

^  DEPRECIATION.  4» 


Wisconsin  Electric  Utilities. 


TABLB  17. 
DBPBBOIATIOa  JUtmS^BS. 


UtIUty. 

Popula- 
tlott  of 
city  (1910 
oeasu^). 

Cost  of  re- 
Drodoc- 
tioa  naif. 

Per  cent 
coodl- 
tkHt 

Present 
▼alne. 

Composite 

life 
(straig'ht 
line). 
yeai>. 

Annual 
fund 

(straight 
Una). 

Per  cent  of 
faad  to 
total 
property 
Including 
land. 

A. 

40.384 

$342,624 

74.1 

$253,766 

17.91 

$16,310 

4-76 

B. 

30,417 

478,501 

79.4 

379,825 

17.15 

22,  m 

4.78 

C. 

18.797 

154,023 

77.4 

119,186 

15.55 

8,8S'? 

5.76 

D. 

15,125 

178,610 

8^.7 

149,581 

18.18 

9,313 

5.21 

E. 

8,893 

75,773 

65.3 

49,484 

15.60 

4.650 

6.14 

F. 

5,783 

47,2.30 

80.9 

38,193 

15.^ 

2.01t 

5.53 

G. 

4,717 

151,481) 

74.6 

»T8,4W 

10.45 

t,tf0 

4.12 

H. 

4,477 

156,492 

77.2 

» 43, 593 

H.or 

2,896 

5.13 

I. 

3,231 

137,583 

75.7 

^28,440 

17,31 

1,M'> 

5.17 

J. 

0,OOi 

27,418 

03.4 

17.080 

u.n 

1,478 

0.30 

K. 

2.652 

35.752 

81.5 

29,152 

16.02 

1.928 

5.39 

L. 

2,58Z 

41, 5n 

80  5 

33,415 

19.29 

i,:ri 

4.n 

M. 

2,450 

26, 14  2 

62.0 

16,223 

14.69 

1.50.^ 

5.77 

■N. 

1,860 

25,660 

70.8 

18,171 

15.71 

1.191 

f.04 

O. 

1,8» 

21,180 

00.3 

turn 

02.38 

770 

0.00 

P. 

1.803 

MO,  524 

76.8 

> 14, 985 

20.80 

1.210 

6.?0 

Q- 

919 

11,865 

97.4 

11,557 

15.09 

687 

5.79 

R. 

425 

17,559 

85.0 

14,917 

18.25 

617 

3.6< 

9. 

25,531 

443,1.53 

7^.9 

349.846 

17.02 

24.694 

5.  .57 

T. 

25,236 

119,505 

70.9 

85.490 

10.73 

5,846 

4.89 

■U. 

11,594 

80.079 

71.8 

57,501 

16.03 

t.mx 

2.1* 

5,036 

93,130 

70.4 

17.54 

a.  874 

4. 10 

w. 

0,730 

05.M 

1S.1 

H^S 

um 

s.ao 

Arith. 
aver- 
ace..  . 

9.573 

$105,244 

■ 

76.6 

$8U0i5 

i  ' 

17.31 

4.03 

>IIO00iiot  iocluda  land. 


